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The b i f l a v o n y l plgaiekt@»witii onl^ a £mi ©xeeptions 
( a n d Guittifog©ae) . g©©triot<sa. mainly to 
X@avea o f Gymnoaperffleif&e order CoaiXerales lia© beea tha sub^QCt 
Q i ii^tveatigatiosi botH f roa ta:&momlcal a@ w^^Il as 
o o m e r c l a l po iats oi' lieartwc»oa& o£ a la rge siuiaoer q£ L 
tree® i s t i l l s order have be^a Sm&d to poeeee© decay - res ie taat . 
and in@@et-repeXlant proptsrti@s.A review o f tiie l i t e r a t a r e 
revealed that tae os ly family (Araia«ariae©ae) l a Coalferals© 
M e not been-'worked a t a l l f o r t h e i r bifiairoictyi ooiite£it@,a faot 
whioli a t t raotea our a t tea t ioA mtd prompted us to iiiv©i;itigat@ 
tiie prusttut protolas. 
Agatii ie palmeretoni (Araucariaoeae) i s a t a l i t ree with 
a f i n a ooiutanar t r u n k * I t i@ n a t i v e o f A u s t r a l i a aaci h&m 
intrdducQd i n I n d i a at Bahradun and Bajbjeeiiag.S^ne p lant 
m a t e r i a l f o r tli® present i iAVestigatiaxi was procureu from 
Fores t R@a@arci!i In@t i tat©fDehraduE,U . f t f l ie pnenol ic ©sctractivea 
o f tiia powdered leaves by column eiaroaato^rapby (Magn@@iua 
Si l ieate-Woel®) fo l lowed by preparat i ve l a y e r Ghrqmt&^mphj 
( S i l i c a geL»B«Meroic) yialdissid tnree ma^ior component8*£fei@ uisual 
. c o l o r t a i t e , u l t r a v i o l e t i n ethaaol a n d . i n tn© variou'e 
added aiagnost io reagenta ind ioated a l l o f t h m to b@ ^lavonoids* 
The oomponentB were l a b e l l e d ae Agatiii&flavon® A» B»and Q. 
s t r u c t u r e s of the f i r s t t?#o components have been f u l l y 
e luc idated by ,P .M.E . ,and masa s p e c t r a l stuai@s*tha 
l a t e r was found h e l p f u l mainly i n the det^rmioat ion of c o r r e c t 
molecular ^veighta.i'iie f o l l o w i n g couipon«nt& have oeea f u l l y 
character iaea. 
1. A^atMaf lavone *A' : 7-0-M©tlsyl-5»5" p?"p4* ,4*"-pentaiiyttroijy-
6 ,8"*bi f lavone a . p . >320^0, 
2« AgatMsf lavone *BV ; 7 » 4 ' " - O « - j f 0 t n y l - 5 » § " » 7 ' ' , 4 ' - t e t r a i i y d r o x y -
fhe aeeigiuiieiit o f Q&Qh proton i o aade uelHig double 
I r r a d i a t i o n nm^ .Xnt^^stlavoiql iiakaa© 
i n both the oos^iponeats i s esta&liehed oy feoaaeae iadutaed 
eolyQnt .gi i iftB Btu^l&B o f aetfeox? ifeeoaaaoefc.Oa -ehaage 
B Q l r m t from deut^r&ocii loTOfOM to lasstuoaiy growpe 
( w i t h an ortj3LO**hirclrosea atiK^) beiiaved as expected.aaa ©aowed 
t h a t upto SO^ 4 i I a t i o a with ao bhj^Ct m& leeea aad tHea 
a mtroxm aowaf ieM atti£t wa© ©via&aoed. 
f i le o p t i o a l a c t i v i t y o f iSioth mm^iomntu was proved 
aad ©tudiea.S^ht two QmpQmiatB tau& ooaat i tu ta ta@ 
f i r e t ®3£ampi© o f a aew Bevkm of . the e>t>tioaJlJbr a c t i w f u l l y 
aroaatic, n a t u r a l l y oocurr iag o i f l a v o a e s . 
I n the Beooad f a r t o£ mag aad uaambi^ous 
matHoci U£aoa hm^eae Inmism aolv^eiat a a i f t ^ o f mi^ thoss^ '-
r^emrnmoB to bq1v& the loag ataadln^ profelem o f d i s t i a a a i s i i i a g 
oetweea 4 * a a 4 iaterjf lairojQ^l liai&age i a 
hlnoKlfMvQm Me i»eea tsatiplea a iaok i f lavoae 
m m i s o l a t e d from ( i ) ffouja o r i « i a t a l i & ( i i ) Saxoames muoroaatum 
mm C i i i ) oMauaei&.Slie peataatitii/l^'y&ev o£ 
ffiamfle gam the &aifta q£ ih& well »jLtliia 
mngeB f o r imr uahind^md metliox^ aao. one hiumr&a 
gieoup aaa that ta^i tUffwss ssm^leB i s o l a t e d were 
i d e n t i c a l wi t i i reapeat to lattsr i ' la iroa/l aiitaeati© 
sample o f a iaok i f lavoae wit i i l i ima^^ isafc e^atha^i^eu 
by a mod i f i ca t ion o f Hai^ assatiira metho:^/ e i i i f t e oi' tae 
sample wags pje&eiml^ a© ts&peetea f r e a a wi t l i I ' i w 
methoai^ :^ ' groaps ajiaiaaarea to e a l v a t i o a bf 
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-1M© iB t@ th&t tlae w®i?fe pre0@at©4 i a the 
t h e s i s l.£ o i r ig imX* 
th» mt fm witlws to ti^tts* l i l» til^H imhim « f oratilittlt 
to ia»* RatiHini ^ 4t«t« l«d t l i » » i ttst8fett»fi« tii» ttatllfitad 
litip mtf •neoMta^ WROfit ttwmti^fliiti to Prolbteor I l ^ t l iiKf 
S»lift Itestuv aaliiati tm i^toi^ying tht taottt^oa iia<g«atatr to» 
p m ^ ^ t i m of this woile an^ to tha univt^raltsr csrafita Comlaalcifiy 
Maw iDaltiti foY tha awaird of falloweAiti^ * 
Hisfiks azo alao iltto to ^ A* raltax of ^niirataltv of Ifanehaatat 
fo» *!»»* m i mat to l^rofasaor Klyna of i i iatft«l4 
eoilago* llaii|)«ta«(f> EnglaiKli f ^ m^ €•&« cuma* anil alto 
to % Ilyaa and ottiar eollaapwa of ^ f ^ tHair 
kind hal|> liiyiiig tha oaurao of ttita wotlc* 
ffln^QDCTfai I 4& 
DISQU^IGR 49 • KS 
o m i i s i m ' (1) • ( i i ) 
mmmmthL n^n 
mm^ommti im * m 
"- - -ootoo—-
I « Y R 0 I ) O C y i 0 l t 
have ttm attMtion of Imitiltlng 
sitidi fair GoHoIr fl«vont« ax* diHeiig ttm «a t l t « i^ 
ImaiMi natural ily«ttsjfft* tht tepttrtenee of flsnrendld In 
th^ tannlfig « f i««tti9rt tht foximitatton of t*a «ftd tht noflufiie^c* 
#f eoeoa l « wtl l oataMiaboif* Mo»o roowitlf tlw vatii* of ll«iroiiol«io 
for xadiirlton lf»Jyfy» ftroat bito* In tho f l w w ^ ^ a l l t t o s of foodetiiffst 
•s ^ttoxl<imto for t&U mA oil* ooiplod utth t h t i r vlt iati i P aetiiritr 
mA ottttrogtiilo }i it i»i«n lo^onoibSo for an Intotoat In ^ 
flol<}« fSurlnf tha last few yaava a naw elaaa of floironold pl^inaAta l«ia 
Nan teeogt^i^ii* I t Imt daalfpatttf m *blfl«N9«iyia* a« tlia «anliar 
of ttola claaa wiaa Isy ttia dlMrliatton of alniila iMnofla^old milta* 
I t la Ifitavtatins to not* tliat with fan axcaplElont tha MflUMftyla at* 
• 
wtial? 4lati^liitta<f aialnly mums tiia Gfrntmp^mi^ * 
tha na^ral ly oeatvtlnf blft«y«Birl ooiitounda aay im elaaalflatf 
Into tNO atatn 9toiiqi>ai 
(a) tha blphanyl tyi»a 
(8) ttia bl|>hf8iy|^thar typa 
fha blptianrl tyi>a haa Nan at iMl iv i^ aa A|t and 
fliM* ii8riv§d ftan «{>ls«filii urtth lli^ag* 
§90 repmmma isy «9»mtoaivofi«^(I} an^ Aine of i u { i « t t l « l mmr i 
tlhefs* 
OH 0 
/ V o R ' ' ' 
I It a* m m* 
H H n fi 
it H m n 
Ce} B U t m m fi m u n 
(d} OlAk^tlii m m n » 
(•1 ttofii)k$tftlfi M m n m 
f f ) ®et«tfO|»tty«tfi m m n m 
( i ) Knyaftuvont ft m m m 
t*t»«iwtl£Oiiyft«vcif)t 
(1) |»6d«e«fr!ititfli!tr<mt n H n m 
( j ) PodeecipiitflAvofw *B* m H H m 
ifeimi 
Tliosv derived fwm apl^enlii wtth eerlxjiMjarlNm Itnk®^ 
mm <«i»f«stnt«(t by aapmnmnmem^*^^ (11) and tiso of i ts petftal 
oetlqrt ettiets* 
OR' 
I I 
( i ) Cllf»«S8U n w O M 
<fe) Airifttea»laflsvone *A* 
(e) AriueitiefitveRe 
t* 
» H 
If m 
» R 
Ite Me ISO 
H m 
- ( 4 4 ) . 
Thfe etafte of bSflivonyls is t t m fimraiumos 
of only t l « «e OBS» GBtad ^ t t 
t m a ««rti^ iN>«drlSK8i ltfik«if|9« 
OH 0 
XSI 
U) @BI 
(b) mu 
R r 
OH H 
H « 
OH <»i 
thosi <S»jrlv«(S ttm flgvanonft^flevono Miiltft with 3 l<i%«i<» 
n^vofiyl llAkfi9t« I& th» sol# muh&t of thts 
The typ« tdftarcnyls thus rop»«seiit a i^itdittioA Ui 
mi^&tien levola fposs highly f4»(llieed flwanone* 
flev^AoiMe flavm<9ra»->fl«vafienolt l i l # l y oaS^ liUHdl 
fls^rnie-fUvimt s y s t ^ * 
ttile c i tst Is lay hiiu^lfiavcme •« th@ paterit imbsr 
«dtfi t>et8M«yi t i^ iMiIti* fh8 Iftt^c^flttvofiifl 
ItnisagNi hss tiep lit«n to « The nmsdhere i^ f th l « 
«#lrl«t tfielud* fMurtlat methyl ethett of htiK^tllMrone* 
w* 
Ci) ^olctftfltfai* H » 8 
ff ft m 
{ « ) Qrnptemrtlii it m m 
R m ft 
Hi n K 
(1} aMKi««¥l»atiii li» n lit 
Htm iMlctlcm MfleviNiyl coipowidt fwm p l « i t Mi t t t l « l l iwolvw 
two i^lfi s ^ i v ^ t piifflficati^fi* 
J 
mf tii^lft aolirfiit •itf»Mtl«R imiewliivt not ii i it«# ts t i l 
pl«fit itatAfltlt* A ««i|>l*t« tutttelt^n of MflovMiflt em bt tcMfVtd 
I f liift tflifKiol Hi tht eat* « t I t 
I* mdvmittfHmiB te «at*ir mat « tyttwNitle 9f •iftrietlast wltli 
0m— w tw» tftlvvAtt of inettatli^ Sfi m4mt tio mMmm « 
i i « l>l«t« txtya^UeA ftMinllip « mMt i t I t vtted* &ftfl«ftnt ftolvtnU 
tigini imm •nfttitl^ii of 
titft w i i t toNBOfi t o i l e t tttfd m* trl«lilo»<Mtl«rl«Mi| mttmtt « l i t«tof«x» 
mA MthlAOl* 
tti i ptv l f t « t t l « f i of MflnreDOitft ties bttn a fut mimfetr 
wf yiftts mmi n© @i«fi* ««fi micifllMd aft aallsfaciozy 
thft fMt»lfie«tl«A« entl i t9S6» pteAiet» «•»• not ol>t«lfiat>l«. 
isatovlal l«ot«t#(l f x ^ iXm atNttal •xtraeto of iAm atitniigial Itavot 
of tha ginkgo t^m^ tl)o f l » t t txoo oxaiiliietf fot l>lfl«fvoiioiif eofiitltuantt^ 
mm ofidoiifetoftly a ntxtutot lut uttt ly a l l att«!i^ta» mm iwidt to 
« f f «6t •(^»aretlon Of t^t* atittufo* mm tmaiiooottftil* fho^ « l t « ^ t 9 
fvaotional etyataltltatlon of Hw evudo ntntuto wd I t s 
wlt^lftl i^ j^ xoduet* Mmy diffexwit natnoda of adaoifptlofi and pactltion 
ehroeiatogviq l^qf and eoimtMr dlatvllxittoii «iom also Invoattgatad* 
Mmit 9% al obtatwd to thai? suiiirlao tliat tha olxttifo eoitid bo 
•ipatatad Into ^ laaa ootobio gtnkgotln and taoginligotin fery firaetional 
etvatalllsatlon fton aeotono« t i i l t iueetst at o«Rpaf«d wttli tlio foliuso 
of itodotn mthoda i » of i»»t«» 
/ 
$0 fav only fow n a t ^ a a^o feimd aueeasoftil In tha pivtfleatlon 
ind atf^atailon of tha Mflavtmyl alse i^xo* 
G 
Hakaawwa stwuod that ^nltgatin oaold not ba oMalnad In putt 
atfito by foiitlno mtbodo* fto dld» howtvot* find i ^ t tti« follomino 
tNifhoda ga^ glnkgttlfi In piiio atatt .wlion tho othat oxttaoto of tlio 
^ l l o i r wtumal ginkgo loivot wao atiak^n ultti aejaoout potaaalixn 
edtbonattf a i^tastliMi o t i t of gliAgatln aopatatad and t M « eoold bo 
twm^imm ^SiwhemU ^ t t i t i ^ AM^ificotleri 
of ifMi mmt»t il(|uot« 9ivt tiogliik^dtin. this iMthod his fceen tema 
m t p m to dottain «9ttdAt toy ®f If* ^ stpntatloii ©f blftft» 
VOAOMO «lietyf«e 
t l i i « saethotf m » ale0 tiMd W Keilgae^^ with nodtflcat&on. 
A i U r the oxt»aetl(»fi &t with h»Mm» In thd dxtydet 
«rti fllt«iiNKl audi the aolld s««ldlu« in 
solution «fdt «rait»d eo^ltm td-eoyhenstof thm «€th 
211 KNlltfia hydnxiiilft* Hm @odiliim salt «rhieh a^avatod et th» lnt«vf«e« 
sashed v»lth Qothanolie miim hifdtosido ths^ coKtfovtod 
to th» $m» phenols W a<$ldlfl€atiofi* 
Baket « t tl^ ISimlly eohlvved tho ^parttloii of IfHSIvlitosI 
f>ipwiit« liy lengthy ^mutet «us>»6nt dlstslhutlon het^ teon otltyl escthyl 
kotiMit <fid o heNTsto Imffort th^ loeatlen of the hlfl«voftylit b&im 
Ifidieatod hy tho yollow colour of thel* alfceallnt solutions* Iho f)ro9>«ft@ 
of th» ffoetloiidtioil fvae found* hoi^ott to ho host follOMod kf isolation 
of tht eontoAtt of ths Inalviduol toheo tm omaniimtlon of tholt tiHta* 
vielAt tpootra lb ethanolf In H/ilO «iid ^900 othanollo §o4im hyd»»iido« 
(b) f^ id, ^ ^ ^ ^ y f p ^ t 
Yhest toelmiquoo have not bmm found voiry htlpi^l In tht oepayatlon 
imd purlfiootlon of htfltironold oonpoynddd* 
"in* 
This has l»eeA uaeii et for Itfrntlfylng blflavent 
e@iiitl^«fit« of 12 Oyofioapdssis hf th« eoi^arisoft of i | valttot vittli 
guthentlo ftani>Xe». Toliaonoietti^l fomotoifotnle icl<t (9t4il) ws* 
^mloptm eotvom »yst«if»« fioeontly jr«elc«on « t et^ tiavo ut id 
l»f«pairatlv» l&yor chreoifttost^ptty ^^ ttw aopatatloti of tho 
Mfl^afumea firoia tho tiiortweod oKtroot of (Saretnia lsiiehan«ntt (Out i l -
foi^oo)* dotatls not m&U&hlem 
Iht ftfoblesi of dotexttlning tho etxueturo of felflinronot^td to a 
eonfttox ona baoau^ of inharant diffieulflaa exportaiicad lei ttha laola%l<»i 
of {Mire btfliw<»iot(i eoG$>ottf^ &« 
flia mtim^ siatho^e ganarally uaad for aitsvietural tfatateifiatlon 
nay lia olaaalfled at utidett 
( t ) Colmt raaeilona 
<lt) <«9uN)nat09t^ hlo isathoda 
(111) Sipaetn^idiotoisatrlc lae i^oila 
( I v ) fiaciyadatiof} 
(v) synthasia 
( t ) ^f^mm* 
k nue^r of eoloor taaetlona ate r^ottad In tha lita»ati>f« fo» 
dataetiim eattaln stzuetusal faatutoa ainon^  flavonolde* Aa tlia 
eoiauir dai>eniia upon tha pattaxn of hy^^oxylation and subaltttiitana 
the diagnoatle vaioa of eolaur ie only a latoad Itiifieetton* Blftavonolda 
t^ muf to # v » eio«« mt Ites ttm Mm ^clmt imaetliint •« mmmmm* 
fh» fta^snts 0«nerally tittd for col<»ir avt 
l^toehlofie to^ltm i»ii|geBN>lirctf06t»l#fle ael^^^t ilUaiv^lsoyte 
mU mts t i ite^li^mliorl® ocM*^* 
U l ) ^ 
Piptir ehroostogfaphy lias feten fcwnd irtvy tieliplitit In efiAiNictttS'leliif 
mmf d.avQfM>i(t ^ Id«iitlfi««tt6fi m mkmm ttavoitoiii 
c^fiWMl t>y p ^ t cloraeatogtiEViliy dcptfudo m tm> pliyeltti ehamterietlest 
e«ici»£> md eioblUty m paper (ftf valtie)* But in tlw eat» of Hfiavonotds 
i t liaft teefi imud bt liatmoeftotM hm&mm of mwf closo v«liHis«nd 
no wppm^B^mUe wlmw <il3ttfietiOR« 
%tetr(^hiit<»a«trle tiavo isoen tn tho liSeiitlftodtiiiii 
Mui at«uet4ifil analysle of p|«nt pifiaaitts* But In ttw C8«e of litfl&^yotiylt 
ultrawiotot epoetra h&s Iwen tmnS mttmmXy bslpfol and eg Iqpoitii^ 
tool tfi •looidntlnt the i^xtietttvt of tfieet cmpmMB* 
Coi|Mi»iton of the ultrafvtolet ^eetre (Tit>lt S) of stnk^etliii 
IsosifUtgetlft. end thelir tetieecotetosand fttttiBetliyt ethete with tho»i of 
^ Ig tn la (ftTe)* eeeeetin (IVb) m genlafefilfi (We) ani thelv tft»lvatlves 
suggettsirofy itton^iy that oSiitcsetin mA ieosltiksetlA 4t»lvatlvts 
of 9it»4**ttthiydtoity ilwmm <i?)« JUthough the position of Itio neitliael 
el)tox|»tloii ett ve»y etiillar» the aoleeuleir entliietloA eoefflotetite of 
*inh 
and ihsix ^r lvat lvee luro 
those of Hmm»ti» Hite disioiiet»at*@ tti» 
of ltiolet«d eferoiiopl^Mt ei ftsvane^ poir «wl«eiile In ^ l i ^ t t i n audi 
leoiltnfcgetlfi* 
OR' 
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et al i»»)pd8ed dtxuctut* (VaJ «i> (Vti) fear gliilis»tiii on ^ 
fetsit of tpttetiroseopiQ Avt^tne* aitd dfioradation ptedueit* 
O H 0 
OMe 
H 0 
•OR' 
ii s* r 
Ma fl H 
<l») H if Ma 
A flutfy of iMtt iq f^lit ttia ii2trav|«t«t i^tetva #f the Itlflmmnfla 
(fafela I ) alloMd a atelaion to l>t isa<i» batiifafi tht two attuelum (Va) 
Bfid (Vb) lot ginksattn* Tha affaet feata itp«ii fh* of t ) » 
•lH|>la hydvoxyflaATona la alraady kftomi^ ^* am! tlia follo»tii0 tha 
teaults wtth ttw blflavaftyla and aa«a n o ^ l tiyd»«9iyllifvafiaa« tlieaa ahoM 
eartaln CdOBlMI faatufta alileh w m of valua In tha altuetiixa tlueldatlon 
of tha biflavofiyla* 
- ( I S ) -
tlit iiMetra In ft«ttt»«l «t;haiiol ^hentd two ttasliiat hmi S* (276 
m4 ittnd t f i m ^ Itw « f f «e t of fH» pm%%tm m 
lf itensitl«s ef ^ t » m Hli^mn 
U ) fHwi « 7«lty^dityl 9tmp I t pxtitnt (VS) IMKMS I» shift 
(S79-9I0 with 9x««tly laertaMil int f i i t i ty i 
liifid I I » t h l f l tfi) «dth 
iRieii « 4*«li)rd»dMyl ^^rwp ie pmstnt (V l t ) Iwni stitft 
(270—260 i^ ) with ltiteii«ityi 
feantf l l » shift C330-400 with Intsntttr* 
Ihs 9§fmt of th» hast upon ov 4*«4s|rii»aiyfl«romi I t to g t f l t t t^ 
tht m ^ m t t U tfilofis ( V I ) TAD (Y|S>« I^tit t fltvent E«»ittlAt T * and 
gttiq^t* th* offset of wtids hsM I t p^N^ooAntntly to tmmti t 
fifoton itm the mosv tel^lo gmtp^ Htvixthtloss IN 
llairofM tvtn with ws«^ hsss ssise sf fst t (east h) <liis to lonlsatlan sf ths 
4*'*li|r4»ttyl i^roi^ should alst ht ipi>t«tnt» l»t€a»s« m tqpillllseltiai w i l l ht 
•ttshHthtu Ifivolvli^g hoth typss (Vt) tmi (tr i l ) ef antons* fUt^r^xyb 
IB 
fli¥Ofit tht sffest assoolattd with lonlsttlon of ^ I s fveii^ ht » 
litetuat I t I t Intttnallif hydtegcn hoMtd* 
n 
« 11114 I foir htatoyl $tflMpl»ii titd hand tS for eUmmml 9M«if»if)0* 
nt 
ftie olfftct &f l>ast i^on tlie y l t rs i r t^m of of ^ 
biftsirenyiet g ^ ^ t i f t t ltG§lficg*ttii and fielsdeptt^in steoxded In 
t ^ lieon ill8«it«s«<l In ^ t t l s Isy llak<i» « t al * 
Tht iitl»ax«tf of blflifveiiyls thOMdi stteng 
bonds t660 ^ ^oso of smo^^fi^mtf fl«mol<l«* H^d 
lm$ of Mf^m^fflmmrnn CVtllK iiMl elthoosik 
toydfonirl fteyp U IntoKMlly tii)r^regtfii4»lMl«(l tlio offoet of 
mA I t ^p|»oetit to ttMt tlioiift In tli» of 
iMsfdroxykofdfitt* Stcffioo of Intofnat lMm<ilfi9 tn ^Isci^tm^tam^ 
tht ettfcog^l I M t of tlwtt oeoipoitfKit tfiow a th i f t to fstquoiuiiot 
m oltl itt oy 0»t«^l«ttofi» Moiwvttf o tltollov ooaptiriton 
f 
of tnlinsttl «|>«etrt of S^liqf^yoi^tironot md m^ttydtoiiyttiioiixmtt wlHi 
«l)el» intl dtrtvetlv** $he»o a m i % 
to tl«» Qp{»08itt dtstetlon, that l « to lomt lf»(]oenei«»» th« xoatitfi df 
^ mmt^f Me ifteetftsta along tdtli tim i^aellet 
la m t f tiawftil in 4lafinosliig tht of 
«f»|^lleatl«fi of fwr i iptettose^ haa faaeii tauiKf vtf^ tiatfUt 
HI •litel^attOA of a ^ e ^ t a of Hftwonylt* Hila I t oitaiiplillofl 
tlw followli^} tabia «^)ata |>aak taalfiMiaiitt f « » in vi» loi i« 
ytus* of iliilisttl«i, laoflfikfattii and tielad^ttyalii ax* 
- (18) . 
jPiroton Selad^ttyeln Glnkgfttn l8oglnkg»tln 
A ^f is 6 6.3B 4.23 
e 6»eo 631 
12.96 
B ring 2* 3*10 0.12 8,09 
t*38 
s a a 8a9 8.16 
C ring 3 e.82 6.92 
6*46 
i3a2 13*14 13.13 
10,90 10.90 10.90 
Bating 2%6* t.60 t . f t l 7.61 
6.74 6.97 
4««0H «v 10.3» m 
t .0 6.88 
ValiMs tinge «flth f m liydtoxyl ^toups atA olBftetned 
iwG» t l « A irtftg « f lso9inkg«ttn« ttio sing of a l l thtat 
iftd 0* Xing girdcf«tSii* 
- (19) -
si^iale f«<n» th» S^dir^Kyl cfrot^ «itMS airanitle pTOtons 
etta^had to th» r l f^ A of IsoginkgAtln fa l l into the ROisal jrangt f&t 
5t7«dlhyilroiiyflavon» andlt on oettqrlatlim of the 7«hyd3rt»tyl 9mif> aa to 
slnksetiii std ^ sstti S^rot^^s ^ ejqpiieted 
dfMMilteltf shift* Parotims on ring B* of git&fatin givo s t ^ to {>eaks 
In tl® moeal 4*«li^jroxyfl«roru» ran^t* «it l iylatlen of th« 4*<*liydroiqr 
groi^ (isegli^getin and ectadof»itydlit> proc^a the ft<(»mal o- and 
tsi*ehiftii ppBf ppa)* Cb^erlson of ^ aignala 
fUM the r i n i B with B* p r o t ^ in Is<^lnk9»tin and se lad^t i f t in ahowa 
a g«fte»al p^m domfield ahift e«iia«d isy oonlogatlon with i^lng 
Za t te A* g i^ng, c&SfSiS5Qti<&i edth ring B ceasas e siisilsr desufield 
ahift of the ^ x o t m signftlo m i the paalc firoia the S-^ h^ i^rowyl group of 
vltexifi ( IX) suggesting a eonslatent shift of tMa pe^ « ) C*iaibetltetion 
In the 8 i^ait ion of flavone* 
HO. .OH 
H - C - O H 
OH 
•OH 
IX 
- (SO) -
Hw iHWtttm et lAgtiaH fwm ^ 6(3} pirot«n« «|jip»ar to tot 
^ipend^t m th« Utttui* nu} anangciMnt of substitution in tho zolattvi 
h m i B tlngt and th« <lMl$natlo!i« ^ivcn Iti th» tabU a»» only on»t 
Gf^slitttit w&th l^ese p a t t ^ s . 
m^^t ^ ^ f f ^ f Pi m, ^mp^nm* 
lh« di^ofidtne* of eolvmt shifte of tsotlwxy roeonavMSOt laducod 
V 
bf iNMitdftt (jptlativo to a oeaparattvely " intxt" aolvontf gyeh at 
eatlM»itttr«ehlovldt or dttiit»ioohl9rofoMD) upon tltotronie* t t t r l e and 
confoteiatlensl factors lig»rt fettn nottd ^ ^^^ pottnttal 
of mth eolvtnt th l f t t for ttfucturt t iuoidatioi In tht eoueiarin f t t ld 
hat btefi inphottgtd^* Hit p r t tmt dltetitslon points out the t i t i l l i y 
of fe«iftfi«»tfidue«d thtf is and trifluoroaottie aetd indlietd t h i f t t 
in tht Mlii (^tetra of aietlioiiyflai^t* 
Tht tolvtnt thifts (^^s&CDd^ S pfMt) whieh art obttrtrtd 
for tht iti^lft ateno-» di** and trItHithwyfltvontt (X»XIfX} can ht t t t i p t d 
wi^iout nueh a«hl€uity» and art givtn vdth tht ttiuetural f omul at* 
In ftproRtt nhieh art nort highly auhstituttd (XXIMOCV}* tht astiSpniMiit 
art Iraiiutntty not onanbiguousv «nd the shifts of eitthtity rtsonanets art 
thtMfort Host eomrtnitntiy pieturtd hy citant of i i n t sfttotra of tht 
ntthoiy rtgion of taeh eoi!|>QiiAd in tht two tolvtntt . tht followinf gutdtt 
havt httn uttd to fo l lo» tht shifts of mtthoxy rtsonanets in oulti* 
ottbstituttd havonts* 
AUh 
|« Urn dfitA «(ir«>ll«fel« t f m tmpmii6$ «*f»» ^ A¥alii« of 
tim 0*S m t i « m fesmiaitett of Is pfm^ 
that of nettusny ttsofisne* 1$ l O t l l 
% nsticSii^  stntlMy etlf^emsidtMit aeetg^asnts to* llevixtes i^lth 
stttllar 8tfyetttre« e.®* tt^ iixittmjrir x«s(aifflieae of XtS %m eotoel i^t 
dt S tt 3«84 ppm In fcttt mm» find 3*16 fpa in li^isiit* 
$lfi«e tlM f^r 7«eottioxv of K In ^ tue @f>l¥iiit@ 
at» 3*86 tiiif ppm ( in CSCl^ lUMi tht las^tr 
6olv@eit ®Mft t«i X t l le to t l^ 
('0.71) g 1 
12 ( + 0 .59 ) 
10' 11 
( + 0.51) 
n 
( + 0 . 6 8 ) 
0 
DO. 613 
T + 0 . 6 7 ) 
C + 0 . 6 7 D 
// (+0.61) 
XIX mt 
- (22) -
3* tlw fotl^nltm ^•elf iemiy <t«ut«rat«d f lwonts XI«» XVIl«t KVIIIt* 
X|X« and %1Xm hivo iMtn u t i i l i « d tn a»flgfilfis ^ iMtli«)iy mmnamss* 
H3C0 
mu 
H3C0 
0CD3 
H3CO 0 
H--' CH3 
// \\ OCD3 
OCH3 
x v n i * nu 
D3C0' 
// OCH3 
OCD3 
0 0 
CH3 
30t« 
H3C0 0 
3*87 
\ \ / 
I 11,:, ,,.„ 
Kur 
4«0 3«0 
H3CO 
OCH3 
3»93 
3 
3*82 
•0CH3 
4.0 3*0 
bCH3 0CH3 i l S E T d ^ i i a ) 
0 
XVI pCH3 1 
3 U 12 7 
3.71 3.48 3,34 3*16 
J, I ^ U ^ 
•0 
" S C O ^ ^ T V - O N / / V o c H . 
H3C0 0 
3 I I , 3.37(2)7 
3.84 3*$2 
mi 
3.26 
- J L -
4.0 
0CH3 
7 
3.63 
4«0 
3 40 12 f (LIL 
3.7S 3.29 3#20 3.09 
3.e 
(/ V o c H a 
5 
^ 6CH3 3,93^ 3.04, 3.80, 3.7? 
^co 0 Ni, 
CH3 - T -
H3C 
nt 
3 
3.84 
9 10 12 7 
3.37 3.31 3.23 3.17 
\ | I 
H3CO ^ ^ Q 
o p I 
CH3 
n 
4.0 3.0 
m 
0CH3 
6 3 U 12 7 
3*92 3«78 3.96 3.40 3.28 
M ' i I „ i , J 
m 
0CH3 . ^ 
4.04|3.99» 3.94, 3.90 
0CH3 ^ i ^ J ^ 
m 
» 6 3 11 i2 7 
4.12 3*91 3.eo 3.99 3.43 3.2S 
4.0 3.0 
0CH3 
4»09| 4«00F 
0^CH3 
xx i t 
8 3 II 12 7 
3.91 3.79 3*39 3^27 
4:0 
-3.92(5) 
3 
XXtl l 
4:Q 
0 0 I 
/ ^ N - O H 3 . . . 
W 3^8 
3»6 
3.72(2) 
KXIV 
4.0 
II 
3.0 
3.12 11,13 t a i L 
.83 3.TO 3.48(2) 3.15 ®® 
%% 
3.0 
0 0 I 
m 
3 
3.78 
4.0 
asa. 3 
1/ 
3 . 0 
-(26)-
f ^ w th» «ontii(t*Y®tion of tht In totoa it iti eppattnl 
ttat I I the leeal envltemiant {iraifily witti m^sxi to liw«(3t«t#l^ 
*d|te«fit tttbstltuiiiie) of a nothoxy tft deflfiedp th i eolv«fit 
th i l t s art oharaettrietlo of th# local environBdittt and ft«c|uwtly 
also eharaetoklstic of ttit position of substitution* In the following 
tehlOf tho tonfto of valttto for laothoi^ i^roups at 6»I0 en^ 
0»I2» in tht ahsaneo of ottho-^aothony ov ortho^tiqf^toxy noighhmiiNi att 
given* 
AValuaa (S |)p») for Oi^, md aitthoxy 
iresonMicao In abstneo of ortho»sub«tl^i«nt« 
Poaltlon of m Range of iC^valoeo 
C* 3 to 4 0*34 
•Hl*43 to 4 0*96 
0 - t 40*54 to 4 0»t4 
C.IO 40*46 to 4 0*S3 
.40.S4 to 4 0*tl 
SInet th i anvixofMawnt of the oetl^wy e«nnet tit altereH 
hf aubstltutlon on an adjacent carbon atoot the range of solvent shifte 
for ^ s iaeth03iy group I t alto Inclutfed* I t i t apparent that i m gtonpt 
at C-t* C-IO and C»I3 can. In abaenee of ortho*eubatltttent be 
Betho]^ jfoyp* F«r *l8#l«t«d** taetho«|r 
groins O l O aiMi iht ehlftt alwoyft larger thm that 
(0«46 of th» Mthoxy iMtefiMie* of anlsolo. flits obsosiretlon I t 
conaittffit with tho fozttalilbllity of a l i thasa laathoity fvoypa to 
eenjygata with tha aleotrofMivlthdirawlfig eailjonyl ^toup (eae« fot axaqpta 
XXVS >• Thia c^JugatloA can load to a idtacraaaa In alaets*^ dtmalty 
at meif^ m atona of tha nathoxy gxotipa In dkiaatlfsn and so enhanea an 
asaoelatlon with hai^ eena at tha^ «laotiNm<^3aflol«nt altaa «dth a 
» «8» l t int Imupaaaatf sl^lldlng af faet^ '^*^* the tasonaneaa 
ata In aonttaat daahall<la<l osr only slightly 6t«ellile«l In banxana (afeoira 
tal^e)* Ihla ohsaxvatlon atronfly miggaeta tliat tha (3*3 siathoxy fvoup 
In pinaral ptafara tha e^foxoatlosi Indleatad In XWII* m thia 
eonfoxatatlon# phase Indapondant aatoolatl*^ of hMsana with tha eavlMnyl 
p^oup wi l l hava a Infltianoa on tha 0*3 amthoxy fifoop^^'^*^ • SWinca 
the Avaltuiea of ttwa C-5 aathoxy group am only allghtly aeiallaz^  In 
aiagnltuda thavi thoaa iet tha 0*t» O lO mi 0*I2 Matheicy gvoupat I t la 
ooneludad that lyn tha ahaanea of Gm$ substltuMitt tha prafa»tad 
ocnfometlon for tha 0 5 na^iosy la aa ahown In SCXVttI (!•#• aa diatant 
aa poat^hlo istm tha oagatlva and of tha easri^ ofiyl dipola)* 
In tha eompound atudlad* tha eanttal roethoxy of thvaa iwthojry 
gvotipa auffa^ a as»l l poaltlva or nagatlva aolvant ahlft <wldaat 
{>»stll»l« vaf)f» 1« •fO.ia td •OAia i>p»)« « t •«fi iMi mm ttm tht tfeta 
i m KXt and KIB* IMs biibfivleuir U dnalegois to ttw east of 
totnwthojeytwfittnt^*^^*^ whieh wtd etttd •avller. » and i f oewl etotloutly 
lay tAktng ««eeunt of tho pxosoneo of oddlttonal ftolav eubstltutnt) 
shculd bo gofisrally uoofbl Iti Indlefiting ^ e j^to^neo of thvoo adjoeont 
eiothoiiy giot^ft tn natutal pemmH* roaton fov tha poaltlva or 
nagativa ohlft to pzoltoMy to aena ooetfeliiation of ( f ) stasrie 
Intitfeltioit of iNHiiana aolvattoi of tha eanttai OMa ( I t ) io<lietion 
£fi eol¥atto!! of tht oantral OHa (talallva to tha aniaola eata) doe to 
* 
tJia prasanea of t*o ortho alaotxoiVidonittftg sufeetltuanta®'^*®® iftd 
n 
(111) aolvatlon of tlia outar OMa gveupat tba kamoetiesiatKy of baniana 
•asoeiatton batns fueti aa to plaea tha eantjral OMa In a ragton of 
liaahlaldins* 
XXVI p n n i 
Ho C 
mm 
it I t mpimiM&i thit tht t l t H e fte«<ir efituiet |b» ^ 
liiflittnetti tlmtt m «l«0tt«n-«dltlidfsififi9 «iil)sUiit«rtt «vtlid to m 
mil iinetl®!! Iite>t«t0s ^ tti^fltl^ ti^lft iMeli U t ^ t m a m tmmmm 
SSmst htlftioeyielle oxypm utt^^ioi ^ tlioBld tiiKNi 
an •tftet similar « l ^ t l i t t l ^ f i l OMo cttb^itHMit at ^ p o s l t l ^ i 
I t ftl0M fet ^tlelpat^d that In 7,8«fI|{s»^Mieirflw«n» i m ) * 
Hi* Q^ MftlioKip mmmmm muM m f f w «Rly a amttll tdlvmt ^ l l t * 
t1)l« fitippotltloii le ««nf|]»id tlia ^ata for t%tU 
In a alisllair aft @ili ^mm lAilali Is alluataci aiieii ^ t 
ena aat^ibcutlng ea^Nxi atcw «avfl«a in €11 ^ raup anit tha athit an Gift 
hoVh «litlet) em fasmslly a^liisata « l th tha easl^aiiyl fvaupl 
n 
hit a iNity taall i^a l^va or nagatlva aali^wit slilft 
XX axhlMta A • 40.03 A » oa an ittamatlvt 
•aalgnoan^ tha |»Mall4a aaal^Mwnt liawt iMan xaduead with tha aid 
of tha itatitatata^ darlvatlvaa 30ta and 
solvtiit shift 9f ^ OMt ^ymip at C-S ttiff«V8 e dtastlfi «lMfii« 
la a49i)ltude txm a awlatlvvly Satge po&ltlve valtit te « small Of 
ntgfltlv* valiKi (s«t 4«ta fov 3(Kt) In the pttstne* of an OMe at 
Sacti « ch«ii9t is in aeeovd with « i^tat l<»nt> tine* th» ifitvodUctt«fi 
of an oartho OM© gMiereliy etuMs an algol^aie deeroaeo In A t 
and In acWitlon a C ^ mbatltutnt ahoy Id load to a Mfihox pojsttlatlofi of 
tha eofifotnajr XXIX In whleh the laathyi of tha C.9 lUfietlanality l los In 
elosa pfoxiiaify to tha nagailva ami of tha oa:rt>o»yi gtoup dtpola (wlileh la 
a of atmsng dashallding dua to banzana aasoelatlon at th« «axl>imyl 
Thia oharaetariatic aoSvant ahlft has proved uaaful Ift tlm 
atitietura alueldatlon of Ze^tttin 
H3CO 
m% XXX 
fitiii«nt»ln(jMetd solvtnt shifts of afometie fatllioxy-»firoups at* • 
UMflil aid «o tiw eliieldstlofi of tht sttnetitirts vaslsus e l a m s df 
natural pioduets tt»a possibil ity of using other 6<^v«fits 
to olbtain a^lt lonal Infoxnatlen has hssn eonsldarad. Betttant tnduead 
solvant shifts can b§ anhMiead In eaftaln eases fey tha addltl^^ of a 
31 
l l t t i a tvlflttoroaeatle ael4 (Tm) to tha solution of eonpound In hanxana i 
appatantly protanatlan of eavtein i^ reups anhcnaas fht hansana aeaaelatlon 
at thasa sitae* t f appilad to flavonas and athat ralatad e<Miq)oitnda this 
t«aHnl(}ua should halp to distinguish batwaan nethtnty groupa which ean 
eonjugata with tha aarbonyl g^ roup ( I ) and thosa whieh etunnat eon|u§ata In 
tha ^mnd stata (2)« 
< ( I ) 
ttvi baslelty of cwthoxy^yo^a of typa (a) I s gxaatar then thosa 
of typ« ( t ) t «o the foxnar be ai^ieetad to ^Iva laora posltiva valua 
of tha TPA addition ^ I f t [ A (bafizana/baAtana*M|* In flavoftat tha 
addition shifts of mathoxy gitxips at C-3 and nay also be anhanead by 
baniana as8oelatl<»i at tha protonatiMt earbonyl oxygan atom* Usa of pu>« 
m as a aolvant has alao baan eonaldarad for reasons glvan by !fllaon 
33 
at 
^ P 
Hw ^adtHofi •lilfts [. A (lMittffM!/btns«iit»m| « & 
TMUBMH*' 5 
Nii^ii* WA ppm el^aved f ^ flwrontt i S M l t ) i t* to mm 
m f mitpf»m& us « tatig^ of valitts (#«• rattier ttmi « 
1bte0iis» «tMnte«| shift of t ^ inisoiiaiietft 
S NiitMMt & fewifttMNtFA emmt tlways attlpMilt 
pitttleuletty for ^ hHhlf ettl)«lliitt«tf the tmtthtflitQ « f 
tht flawofit niieifut I t thoiifi In 
lha sHftd ehMsvai lor tho isothoiy ireteiiamttd 
ew in oases it^igiMid b|p iniriciii© sonsllDly 
ecwpdrlton btitmen fluvenot of tJUtiUiir stxuol^roo* Sitiot thie ^ t not 
•Iwiyi poxi&t I t I t oopstloofi nooosediy to 
^)oelflo«lIy d^torlotefl ^ m p t III mm oiKplo 
osoeof ftoelpiB^Ato of inPiwiftaiMSod s o l ^ t sMlfti em mly 
l>oeelt>l« f<ar 
Methoxywgteaps « t C«7» C^* am) m tho it»tti60 of 
ORTHE*8TTFESTLTYONTTT ONHTMT V O I Y SASLL OITSLTL^ TMFTFN SKIEH »TLHOIIY 
^leiips 0911 eQiR|ii9«tt with thi earbotiyl ^ m p m4 i i l l l thuf htetm 
•loetroo^fioloiitt thie « I U nKHiet tholt l^tlolty* 1h»f» f*it»ltt 
- (41 ) . 
ewwiatft (dth tht lat^t pMlt lve binz«fi§-indue«d thl f ts far n§^i6xy«9yeiil> 
at poilti<m» ( b a n ^ t tsftoetatlon Is f ivwrod ist wimtam <l*fiel«fkt 
A SMsHittioiEy group shows an fiosltlvt addltiim sMft 
( 40*18 te -10*45 pfMi)* I ts basicity w i l l bt m a t l v a l y hi^h sine® I t csnr.^ 
eofijugatt with tht eavbonyl In tha gtound stata, and ptotonatlon t d l l thud 
enhanca b«i»»fia association, ^otwiatlen of tha earbonyi oxyfsn atoei can 
also oecurf this w i l l glva visa to bantana association at tha caiHbonylt 
«^lch w i l l tand to shiald tha protons of 3HR»)thoi{y gtoup bseausa of I t s 
prafa»«d confotiaatlon (13) (attsgastid by tha anall or na^atlv* valua for 
tha banswfH l^nduead solvant ahlft )^* 
llatt»ncyi>greti|»a flaidtad ly t m (»rt)M>«iat}i^«stibstituMt§9 or m^ 
ortho-aathoi^ and ona e»tho<4iydroxyteeiibstl^iaat show appvaelabla pooltlva 
addition shifts ( 'to* 18 to <10*34 ppai># this r t f lact an Inctaasa In tha 
basicity of tht e«ntral isathoxy dua to tha prasanco of tha ^ 
ortho^bstltuantsf i^lch e « i bt f»|>lalnad by partial Intilbltlim of tha 
ovarlap of tha 0 « ^ b i t a l s of tha stathoxy grou^ exygan with arteiatlc 
Tralactran* A slaltar tsplanatlen holds for tha ptslt lva a^^ltlffift shift 
( 40*26 obsetvad f ^ m 8^attM»ey^ro«q» In tha prtsanct of « 
aiathoxy group at As nl^ht bt antlelpatad, tha valuts of tht btntane* 
induced solvant ahlft for such grcups ara irary eaall * A S>«athoxy 
9roup which I s flsfdetd by a ntthoxy group at 0>6 shows a ralat lvt ly 
latgt posltlvt addition shift ( 0,34 pp*), tht v t ty » i a l l 
or ntgatlvt valua of tha banttnt-lndttctd solvtnt for tht SMiathoity 
9reiq^ In this situation euggasts a confozttatitn 
•iteh ttiat fht «tth|rl ^f s«8ii^8tltii«fit i « tmt to 
la Cl9)« l>irc»tofi«tlon of ttit earfconyl ojiy@«n nt l t 
0ff0»tlir tmmm i«8oeiftti<m and eo ioan to &S ^ 
Mtttufl pvot^t . l>]rotoRatioii of tht S ^ t t i o x ^ ^ R i p oxy^fi May also h§ • 
t^«» l l t t t lof i factory pattlenlefly I f ttieyo psvtt^ tnMl^tloii ef 
«v«»li|> of tho oxygen Hw flupimatle «>ot««ttoA»« 
4 % m t l m f hoG a »olatlvolv levfo no^ative aolvefit ahtft 
to «ll*44 ppn} whteli tflatlntiilsheG I t fwm tlio Mthoxy ptwpo at 
otistt *tt«8« tlio latter exl^Hta saail solvent ^ f t w^ch doeo not pamit 
tinaaibltp<Ma« eattsstUiCMt oxcapt In vaxy ali^la easoa* l ^ s iwmtit 
«iii|»tl«tnQ[t alnoo a 9i««iathoixy em ccMnJugate tvlth tDo eatlMsiivl 
9»oi}pi mi thia w i l l tand to vaduea Ite feaalelty • fhta la ahoKn by 
I ta lattia poattlva beiii^iia-ln^eed aolvant aliift t and tta avail 
Inaiead aolvant aMft la tha fofoatlon of a feydtoQafi ttond totiwati tha 
protanatad oatlm^l fraiip to isuett latsar oxtont In m talatlvo to a 
aoliftloA in baniana oontalningi 35S TPA* 
t f a 5«ikattiaicy i^raup la flankad fay a no^oxy ^toup at <h$§ |t« 
lfA»lndtteed aolirent ahlft la mm svootex than In the abaeneo of aiten a 
(-0»48 to PPM)* IMa eharaetatlatlc a o l ^ t ahtit ^oald 
pmm vaty «t§0iil In irt^etbift oluoldatlon* 
H I liguftfi I iiHf 2 , ttw LINE ^metm of LAOVLN p«fitantthyl««thir(li) 
and laiicitfln tylviettiyl ether (13) • tn chlorofowB, t>tfis*R0/fc«ft»Nie«t?A 
mvSi TFA illuAtrat* tht shifts eavsetl tbo various solvents* 
(A) 
MJ rr.,„„H 
M H W — I . . W M W I W I U M I . WIIM.i l lJ l . l l . l l . l i llPRPl I HIP I l — l l l . l 
(35 
(4) 
(5) 
m 
+0#02 
- o a ? 
-^#02 
«o«oe to 40*01 
to •O.SS 
-o.oy 
-0.22 
•0.24 
•0«2 to «-0«I6 
•0*39 
- 0 . 2 T T O , - 0 . 2 3 
^•18 to -Oa4 
t 
» 
f 
t 
4* 
9 
t 
4* 
in 
(8) 
m 
( U ) 
ppa 
f -O^OS to -0.66 
PP® 
40*08 to 40.14 
40.31 to 40.37 
««0*08 to .0.03 
40.09 
40*24 to ^0.29 
0.00 
40.01 to 40.07 
to «»0.(KI 
10.45 
-O.IS ^ 
-0.01 
-0.09 
4O.S0 J 
•0.44 to 
-0.29 to -0.17 
-0.17 to -^.09 
-0.23 to -0.04 
-0.43 to -0.36 
-0.24 to -0.11 
-0.19 to -0*13 
-0.27 to -0.17 
-0,1» to -0.11 
-0.3S 
^.31 to -0.10 
7 
4-
3 
i 
4* 
3* 
3 
7 
3» 
4* 
3 
7 
2« 
4* 
3 
& 
7 
2* 
4 
3 
- O t ) -
(12) •HI.36 to 40.40 
40.12 I 
•io.to 
4 
40.14 to 40.18 
(13) 
40.29 to 40.34 
40.10 to 40.23 
^ . 2 3 
-0.03 to 40.02 
40.09 
(14) 40.31 to 40.33 
^ . o d 
40.26 
40.08 to +0.11 
40.11 
( » ) 40.43 
40.(0 
40.21 
40.11 
(16) 40.44 
40.14 
40.06 
(17) 40.44 
40.09 to 40.18 
40.01 
-0.16 to .0.02 
-0.27 to .0.07 
•0.62 to -0.48 
«0.29 to -49.19 
-0.18 to -0.02 
/ 
40.02 to 40.1S 
«0.32 to «0.04 
«0.02 to ^ .08 
-0.27 to ^ ,14 
•<^ .18 to -O.fin 
-0.03 to 40.15 
•0.22 to 0.00 
•0.14 to -0.05 
«Q«30 to -0.21 
-0.22 to -0.13 
5 
4* 
7 
6 
9 
6 
3 
7 
3* 
4* 
3 
7 
8 
3* 
4* 
3 
f 
7 
4« 
3% 9* 
3 
6 
3* 
3 
7 
4* 
- (38) -
(3) 
MeO 
^ X T ^ O M e 
OMe 
MeO 0 McO 0 I 
Me 
(9> (10) (11) 
OMe 
OMe 
OMe 
MeO 
OMe 
(IS) (16) 
OMe 
( IT ) 
(le) ii9) (20) 
- (40) -
o x a 
3 5 2* 4* T 
3.84 3 . ^ 3.31 3.23 3.1? 
1 N i^  r 
3. 
3 9 
3.!»4 3.45 
32C3) 
5 3T7.2%4« 
H 1 1 iT-^ 
4.0 3.5 
Ucthoxy-signal region In f i .n . r . spectra of caorln 
p«istaHMit)i^l «tti0» ( I I ) tn various •olvontc. 
3.5.6>7.3«.4* 
\ 
4 8 3* 
4.12 3.91 3. 80 3.S9 3.43 
/ 
4* T 
3. 6. 3« 
m 
FS0DIIE 2 Htthoxif-tlgRal wslon tn f i .n.r« «|)tetr« of iaeel4lfi 
tr i i i t thyl •tiMt (13) So varlou* solvents* 
I^HMnummit^ 
The e«08 ^swctva of A wtdt of CMspoiifMlst tia^ 
Men 0tii6i«o only duvSng ^ l a t t of fssrs . t ! ^ ssstn sdeesfie 
tmdtrlyln© tlit su^Wi tm^st of aetlvlty In ths f l t l d hov# fettft t l » 
Introduction of i n l « t suitablo for volatt lt iat ion of « o t i t l v t l y 
hlfh Molfciilftr iwidht ( » 300*1200) •iganie Mttylals* «u l th9 3»»lixatton 
that tho fytgntntation p^tum tm In mny oe«te bo t l i ^ l y folotod to 
the etmtufo of th« Intact aole^lo , Koeenttyt • ntaHsor of peptM 
on the oiraluatlon of «^niettfio-f»dgMntatlon |»attofn tolotion§!tl|»s 
In Bono- and biflavonolds hive appoared. 
The ftflnclple inodo of fvapMintatlon In flivonet mA UmmomB 
I t i « t »o Dlels^'Alder 
R.D.A. 
_, + 
Moat epeettenatty haa been uaad by Jaekeen et a l ^ to eliieldatt 
the atiyetunr of blflavonolda of GB sinrlee eontelntng tiro flKvmone unite 
l i i ^ through C»3t 
mu 
<mi 
miQ 
O H 0 
B* « r 
n* I? «H 
H* efl* tt an 
The most ^tetmni of he(>t«M^I« thtr « f ( it9 8h(»Mtd 
the pf«6«tfi6o « f tone at mftt IS l » I94» 161* 312 isid 476* fht pt«8tii«* 
iens lit n A 194 wKl 181 e«ii«ldt€fit with tht f^agMfttfi 
t «iKi t mipposttd tht ptt««ne# 
•f ]>lil«tosltieSiiol ]rtii§ eyotcm dttlvtd from %7^iti!f€miftlmfmtm6 «yftte>. 
If> •^It lon tht i»ttstnct tti mtn&mf «»«ttatie w&b t^ r •» 
ten i t m 6«n8itttiit wll^ t (C^^m^m)* fvtptnt* iStst 
tpt^teuK si te wiiptttttf tht natutt t f tht lififctgt tf i i tt tht ItagiMntfttlofi 
ef ffltlteultr l «n at i / t t tn tot ttt lonallstd tevttGt 0itlt«A14tt 
fttetlen of fltvaaentti f t fot « t rtn^ C to @lvt a I ttpwnt Ion i t 
i / t 476 lol l tntd hr « t ia l la r ftagMiitttltn i t »lng P to ^lirt td Ion 
i t i / t 312* this two t t a ^ btvafc t^mn ftagotntatten patttm I t l ^ l l y 
_36 •ul»sttiiti«t«d tht p»«»«ne« ct cMtadtafel* TIWM r tcu i t t 
can «fily im aeeemtdatod b|r « Itnkag* ixm ttm ony^n titlffroey^ttt 
rtfig C to th« phloi«9lu6tnol ring (Schm9 I ) 
OMe 
I t 
OMe 
m/e 154 
Electron | 
TMC B O N ^ 
thermal 
J deposition 
com 
)Me 
M+m/e 656 
OMc -r + 
m/c 164 
r 9 ^ 2 - i t 
OMe 
r- OMe 
CH2 
OMe 
m/c 4 76 
R.D.A at 
ring F 
OMc 0. 
m/c 312 
Odium • I 
AMh 
l » « l t t » sii0s«gtti that ^ produetldk of trsgtrnt Ion « t m/9 
312 cim lift w f i e l i ^ tUfDUgH luiotlHir fei(Ml& of fragsmtiitlen, iwst 
9f Qtlwt lona •i^laitied hf wtm s^mtim^ ehav«et«tl{ttle 
of UmmmM* {Sehiat It)* 
MgO' 
—T + 
M?" m/c 656 
O M c O 
Mc 
m/e 312 
$etMBt • I I 
|li» pxtMluetlon of dtsothyl phlorogluelfiol m^m tfttlU odd m 
ftlffifilo iftalogoue flmranonts <fo itot otiow th&a i«n» Cki tht baoit of p9wlm9 
37 findSn^St Pelttr f t t r l^v prcpessd mtothtr simetinrt ceia^x'islfig of 
tfiofl«V8noin«*fIcvanoitt unite linked thmi^h C»2t 0*8*" lo t biflwonolde 
« f iet i « i* 
O H 0 
OBI* 
6BI 
mi a 
ft* a » « H 
a* R" m 
a* a aOH 
Tha eheaieol dtgra^atlofi «R»ild proct«d •easily vmll tti* 
coilpMiiKle tneluiiing th» oxidation of GBt with iodim and «odluffl aeetdti 
to 9lv* a 111 n •V0itt tyi>« eoiapound* Again aav vpmtm would not b* 
«ble to dletlnguleh tho two type of eoapoiititi6» in each oaeo G baing 
eulHitltutod at G^ « id Isy efi aswsatle arlng* Hi ttia mam q)«otzua of 
GBSa li«pt«B*tliyltt})ay a l l the ions «nwld b§ producad hjf tho iam pvoeaaa 
and would hiva tha eacsa ai^ctuto idth tha axei^tion of tha Ion at m/9 312 
wMoh would hava an Isoflairono typa otfuetifso Instead of a flavone typa« 
thaaa l»ain$ Indlatlnguli^able to laaiee 4^eets«Botar« The only eptettoMttupic 
•videnee that aiay have any htatlng on the luittat la the Ion at 121 
In tha naaa ipaotsun of OBI aathylathair. I f thia I t aasumad to ovIm 
- (46) . 
ftofii « f a ^fiirimofit then l i e pY«$«nc« ex abs«net In GBIl 
•th»:r Might fct m Ifiilicetlai of thtt staruetture* 
Aeeordlfig to Jaekeon et ol tht tMo 6t«3« brtekdot^ li^asiR«iit«tl«n 
l>att«xfi Is fu l ly oufeetantiatad the prasaneo of iaata»atafela paakt 
aiui tfagme^tetlen usttem holow V * 312 Iwats no raaaiiA>l«tie« to ^ t 
found ill ^ I g ^ l n steaeused yndev Identical inittii«atital eonditiona* 
The promliiant et fl|/e ISO and noted in the maaa speetnia of 
triUi^thylather sre entirely absent f jroa the aaaa ^eetnifB of 
<M t ^ t ^ t h y l e t M t t thus e l e ^ l y indioatii^ unaeet^ttMlity of 
m t o r ® i i^l icatiena^^ 
OMc R.D.A 
Me n 
0 
m/c 180 
OMe -
m/(2l32 
-(#75-
the foisietiDii of di»«tli9>2 phlojrogluclnoi twm ^ t m t ^ l ' ^ ^ t 
tftsiirstlvts is ptobaUy el ttmwml erigtn* 2n faet« fMnraauetiidl 
i « so ftaiflly lost ism 6B MflavanofMS that t f the t«is|>«»at»t« of 
th» iim e h a ^ r In tha natt sj^ectroQitav laaeh excaada the ffilnttnifli 
for avapojfation of the there Is dlffleuJltf Iti deteetln^ 
the m%eml&t lc»i* Hs^nwjr under al l emtdltlons the l»se peak was due 
to phlorogluelROl* 
Bifther mass speel^ra of <BI! I tself prntded the answer to 
the ofs^ eot&ofi of Pelter as I t elearly shewed the presenee of lofts at 
w/e 107 and ISS ooftsletent vdth the fragmnts ohtalned from aro«atlo 
ridss B end E respeotlvely* 
Sinee I t has heen established that 4*-hydr«xyfliivaiione lose a 
36 
p*liiydro}iytieniyl frapent from » I t Is psrheps sl^nltloant that no 
psak eofislstent with a 2t4»6-t»lhydroxybeii2yl oolety the siteifistlire 
stfuoture (suggested hy pelter) iitpears In any of the blfleAranone aass 
spsotva ef QB series* 
0n this hasls Ja^son*8 sttuoture l«e* flavanene^flavenoiie tmlts 
linked together Is preferable to the o^er stxueture l«e« the Isoflsvsnene-
fl«rafic3fie« The foziMr strueture hss farther been supported by the 
degradation of the na^ral blflmrene follewed by the synthesis sf the 
eorrsiqpon^n^ deexybenzoind. 
HM Ixfagnsntatlon p«tt«ni of Mottlloflcvont^t llnkwl 
flmranotwaillavciii* units ie Mhxim in Selwist I I I - r t 
MeO 
MMrMMSM 
A iatm msbew of ptsfitt hav* hmn 
m^ w l ^ mly a tm •x^tte i is (€0i08i^ii^<at end (m%iUmm\ 
thty tf* to tlit t i ivvs et @if»Kii|Mims« A vtvtcw of ^ 
veveala mm siftfcin® polntft poirtaiaiiif to Owl fo t^ot 
t h i l ciltli tilt fiolttblo oiiooDtlen ot ttw i»l«ieM»» « I I 
« «h«r fitiidiioe eofitain fi|)eel«8 igm «rtiteh Htimfrnxfl^ h m becA Isoliiti^* 
(!») tlwt ^ plimto tJolongtris to ^ onty feittty imtmmitimm) 
Sfi til ls ox^y not oxaaiyafd « t al l t a faet attrftotoif 
mm ottMitlon md pzvHtptod us to In^stlsato tNi pi«$«it prolblMi* 
A«at}itfi paliitv«t<mt (Mgmmmim»»9) ie 8 ta l i t«to ifltti i fliift 
"^ nifyk faroo fvem fo» flit ga««t«£ pett of I t s hi»i#it« 
I t i i fittlv* of Meiffit !>kMo» ClarlttS* P^loitttim m^ mi^ gmmw 
fitter dlstflet* of (HoMoltn^* I t toss Hmm Intiroditefd tn Sndto « t 
m i dirltaitne* Itw hmm or yollovdlAli wood l « •boyt«9»afiitd 
mA fliiltlws wi l l iAth a fliio I t tn •xcetlont fot J« iM»t* 
««xlt mA tfutoor f i n l ^ of honaat* 
- ( ao ) -
Agathls |>«liD«)rstont was proeuwd fw«m Fof«tt Restai^ !n8ttttite« 
Dchrsdun (y*;*)* aeet<»ie e x t m t of ttss eodrsely powdtwd ltav«8 
of Agatlds palserstonl bjr coluim Glw<3)Bat09i'«|»tiy (Hagneslus s i l lcdt t } 
SollmeS by |>repovatlve leytr ehvomato§»aphy on Slliea (B« iSerek) 
yieldad ^ o o major eoe^ento* httex fiotabllahln^ their hmogenitiy 
(11.C)t they were obtained In fine evyttelline foxno. The %tmal colour 
teetSf ultraviolet spectra In etiianol and In the varioue added dla^iestle 
reafents Indicated a l l of the» to be flavonolds* The ooeapofMHRte were 
labelled ae Agathleflavone A«B and C* etcuetuto of the f i r s t two 
ooRsponente have been ful ly @lt;cldeled Iby lltV> I«R»t Pafikl^ t^ «fid Klase 
epeetral studies* Forthert they ahow optleal rotation and thiii 
eonstltute the f i r s t exaople of a new eerles of the optically aetlve 
lu i l y aroRatle naturally oeatrrln§ biflavenee* 
iUP* fiol. For* tlol*t»t*(is86e) 
WAI (parent) > 3ao®C m A m i 2 
mil (acetate) 
WASH (M»-ethe») IS9-I61®C C ^ ^ ^ i o 
- ( S I ) -
U6U11I eoleor UBt9p tpettra In ittusftol m4 «»fth 
vericus a^ed dl^gnostie reagents Ir^leitle IrAt to tM a Moleeuler 
wtight dttecnlndtion imw) of i9AI estaMlehtd I t td bd a l»ifl«vono and 
thet of m l ! mttl as i t s pents-*ae&tate imd pontaae^ytetlwit 
t«s{>actiii«ly« mi IX» tharafore* arepresento a biflavono heximettiylGthar* 
The «Hily othar tHan the etolaeular Ion, of any ite^^Oftanee in tha naas 
spettxa of m m la at 31l» Indieating thex«by tha ptoaanee of thirea 
isattwxy @raupa in eaeh flavcma unit* 
The respite of oxanlnatlon of of ^ M I U mtt and WAX 
aro ahoM In the foll<^ing tabloei 
W » V 
Cheiaieal Shifts of Protana In WAXXX 
SIsnai No. of Protons i (e/s) Aaslfnsiant 
3*36 (») I m 
3*09 (e) t H-8 
(8) 2 m 
U ) 2 9 H-2%6* 
(d) 2 9 IMSS* 
2.63 U ) 2 9 H-s-se*" 
3*22 2 9 
9 - out 
9 • Oiyia 
6in9l«t»\ds doubltt 
• apaotnni min In at 100 ^ c t IMS at an Internal 
atandatd e t 10.00 
W A Ml 
1 . . . , 1 1 
. • . • 1 • J_. . ^ . 1 . . . ,_ S o 1 . . . . . . . . 1 
NMR Spectra of WAII I 
CtiMiical m f t « of Protons In WA XI 
Mgnal o l fxoterai J C€/») AsstgnwMtS 
3.00* 3«01 (s) 2 8 
3«34, 3«38 1 2 a* 
2.04 2 
2*S0 2 
w 2 ^ 
2.90 2 9 
6 mr OH* 
rm m 
7*56, 7.66, 7.86 9 - OAe 
• s «ifig|«t$ 4» ilouhlot 
xon i n CDCI^ at 100 Me, IMS a« m Intoxnal 
fttan^axd « ^ I 0 ' « 0 0 
NMR Spectra of W A I I 
TASLE» » V I I 
CliMBical Shifts of Protons In VAX 
^gnai m: M" Protons J ( « A ) Aasignistitt 
3.20 («) I «> 
3*16 (ej I a* ii.8 
3.40, 3«61 U ) 2 H-3»3* 
2.04 (<J) 2 9 
2.95 id) 2 9 
2.41 U) 2 9 
2.38 id) 2 9 
6.13 3 • OHO 
3 OH 
1 m (m 
•3.3 1 - OH 
• 8p«cty«R mn in at 100 lie* tUS at m intoxnal 
6tandax<t « T i0.00 
l lw WM n^ te^ euesi 6h6»it eoncluelv^ly that the 6iol«eult not 
cyes&fttrleal n0tthe» 8«8* linkeil nox> m t th» t m B 
ox M rings coiteefntd in liiiltSiif tlia two flavdmid imitdt as tcsio 
iftta Qf i^ VGteins BSm imn eenteirttf at T 9«/s) 
«nd T 3*22 end T 2*63 ( J >« 9 c/8}t th* pairing being proven bf double 
Irra^iatief) eiq?ejrii»nts* The coyptlnQ eimstitfit i s ehsraetsristic of 
drtliCMNxipled protons* fho lii^ago eannot be ^trough Ci-S* or 0*3" 
Si to t9oth M^Itl and mil* there ore two el»ost inv@rient protons at 
^ 9»40it3*90» ^roOtfOXf this linkage to ot least one taets-
esiiplod proton assoeisted with ring A or entf nono In fact hss boon 
obsonrod* This loaves only rings A and & iiplioateci in the intorflsvonyi 
linkagtt andi »s the laoleeulo is not syBsestrieal (i*o* neither 8-8" nor 
6-6**) the linkage Host be m i l l i s then tjiisisbiguouoly represented 
by m i . 
H3CO 
OCH3 
m i 
U 7t)9 signal at t 3*36 (table V) le aeslgnetf to In atielo^y 
fiflth ttm ehenlcal shifts of sueh protone on en delinked flevont ylUigi 
M r 
<b) Copir®esitflav<Mi»»7t7*,4S4'*«-t«traBothylethejr T 3.42 
(c) totntoflwofie-^,S«t7»7«,4S4«*^htjiQ»&thylet!»» ' r3 .4 i 
Thee® eteiae to Ibe no toason why thote ehouid bo mf lisdrge drop* 
2* The piroton at t 3«09 l i osdlgnod to M of ring this is In 
lino with tt^ ]ropex*ts that ti«8 of S«7«4tooth0)iyflavono le ^ 0c20 down-
field than li-6* The high position of ( ^ 3*36) as etx^ared to H-8 
C 3*09) io also in e^fonaity of i ts location between oxygen, atome of 
two e»thoxyls at O-S" and C-7*, The iBQgnitude of dotcnfleld ehifta of 
theae pretcma on aoo^latlon (table VI) la also le|>ortant« issassleot 
et al have shown that aeetylation of 5-*hyd»oiiy §roij|> flevone leovee 
the downflold by Y and ft^ by Y 0«33«0«49« I . e . , the 
extent of do«iifleld shifts Is greater foir tl«8« In the pteaent ease 
the fveater downfleld shift (V3«36-S*97 » v o«39) of as eoispared 
to that of H-8 (Ya.09-2«97 sYO^ia) isfy be attrilsuted to the pireeenoe 
of two aootOQiy girei^s adjaeent to H-6** In ring o; 
3. The protons assi^ed to ( tnd |l-3-% a - ' C t S . ^ ) 
positions of ring E f i t woll by analogy with the folle^ng slni larly 
- (96)-
ei»istltiit«^ E zin§s of 8-linlced flavonold «n i t « 
( « ) 0uptet8unav©t»-5,S«,7,7»,4%4«*-htMei!»thylethey T'S^eS '^a.ao 
Cc) ftaeat®awoii0^tS«,7,7%4%4*»«»hc*aii»tt«yIetheiP 
Al l thestt have em 8-link«t) flivotie unit m that thd protons at 
^ a«l2 2*99 af« «s*lfR«d to 2S6* Mid |»0ftltl0fis toepoctlvtiy 
of tho rln^ B the Hasrmoid unit linked bf the Mtt^&tto unknown 
4« The lowfieXd value V 5*93 of one &HeMo U of gi^at liftov^inoe* 
Ite have ohseiTVed that thie my p e s ^ t be ohorooterlBtle of mth nethonyl 
of an 8*llnked flavone unit of Mflevmolde* thie le ehOMn hy ouv 
studies of cuqp^emfJlavoAet onentoflavcne end Mnoklflcvoee aerlee* 
hm Xsm 
<a) 0i{»»6€uflavone»5»9*'t7»7«,4%4»««liex8iietliylothe» 
(b) ABentoflsvofie<«»9**,7t7»»4%4<'«.hei(e»6thritthe» 
(o) KlnoklflisvoRei.5.$«,7,7»ft4«**pentfliiettirteil)ey above t6*06 
Thus the lietheity ^roup at ^5*95 day he taken m eonflmatofy 
f ^ d'^ltnked flevonold untt« imotfmt footing end dtagnofttt^ exo^ lo f i 
i s the d«iM»th(»(y gmtp of 6»ltnked unit ehowi at Y6t4| isueh 
bt9h6s th i » eueh nathosEy giNKip of any knowi eexiet* 
d* Xt I s not to dlettnguleh lb«twMfi C-3 mS C^** px«tofMi 
(table V»VI and V I I } . 
^ of both pairs in aeeteto sm tmei 4owifioi<i as eoispaxwi 
^ Bwttiflettie? as ss i l ss isith tlw patmt coefieiiiidi* 
9* 1ft i M t h y l o ^ r ^ 3*99 
li-3», 5* in pasrciit coapowH! ^ 
B-3% in a««tato T2»S0 
In Mtt^iotfwr T'a.aa 
in fofio^ c^apojoid 
In acetate 
<loNnfi«l4 eMft In ai^tate cmHmn t ^ of 
In iioeoiiottijflpentai^tato (Tabio t l^ mntes^l lliotip Is not 
•t IMfi i t IsKono Iby tlio p3?&s«nee of tiso seotato s i ^ s i s 
at 7m86 m€ 1 S o x w o r o r * possiMlity of m ^ m y ^taap at €-41 ia 
ntlod OBt bsr iMnzena initeeotf solv«it ^ l l t sttKliaa of mtimgy xtsmmcBU 
in tho aeetata* Bjwtfmrt in pmmt empmnd i tso l f ( f ^ l o Vlt} thero 
aro «e*tstely t m hrdrogen IbaKiMi l^ilroxy fvec^t at T* «i3«07 and T -3 .30 
aa would Da oj^tetad fot C ^ afttf G-d** li^xoKy ^youpa. the nathoxy 
i « ntither loeotad at C-4* m G^ *** as ahot^ n aarliar* Tliasa oonsidarati^me 
la « r « the only posalMlity of asai^ing tho e»tl8>xy gfmp to oithar 
^ f m I t tiat « t to th» ^Umi iws 
timm 
Ca) one atnfilftt ps&um « t ^ In iMithrltttet (WAttl) 1m mmi^ 
t<» 3«0d (or 3*01) in rnvUt^ ( m i l ) ^lewlitg ths pctntne* of tut 
If) ring ll i la cmpQtQS m U t with BS** of SeS«il«f>t^iiii 
•I ^ 
m M et &»1MtS«6«t«xy flovurto u at ^ 3*1% ii«e b^itis i t 
eonftsemtton tliat Hit ftlnglD sftHii^ e^ is at 
^Msee to c«fiGi<l«i!iRf the e l tuat i^ I f &t plaood st ffw ptoton 
«% tn mt t «oul4 im eisp«et««t « t ^ ad in tlie f«llowlfi@i 
•tfi0lGt p m ^ l « tMO In thie i ^ g t ^ t ttw oeet psrcitail* 
i$titietiif« of mt i t » nmmitmt <4»7«0<«ietlirt«s&m»fliKr«M (M^tsiiK 
OR''' 
V t 
I 
I 
M 
k-8 
fe-H 
4-5 
bz 
fc-i 
WMD 
, • -
• -
^ — 
- — 
. . . 
- -
TO 
b-T 
Lb-5 
-^OMi i-lt. 
b-3 
.b-a 
. fri 
b-o 
teoP^COOj 
SO TO «o ao 
0%cd05, 
F i g V I 
a a* ip* 
Agathlsfisvone m x i ( a } H R if ff 
(pmrnt) XXXIX(I»} Ma R « R 
mix (acatata) x m i ( c ) He OAe OAO OAe 
m m (inotii^etliar) xxxxxCiil Ho m Me Ha 
Of th» l!it*i»@t woB th* i»lia«loiflr of Urn elx mtimef 
of 13KXt(<i} m cbaB99 of •olvwit f«»eB deoteirioehlimif^ia to 
iMMiisnM (««• tl^ m int)« five isittKaty fmups {iiitH im 
attoa) behavo aa eitpect«fl md show • i ^ ^ e iq>fl«l<{ sMft* &m aethoixy 
^ r ^ t » t8ii<«j« In the em&e tlist t^te ^ 4iiutlen l^^me ste 
t idf t ««dit ant} t ^ a ttrang dotmfleid ^ f t l « a f»h«M»eiwn 
s««i} In neitlMr ^ e aaentoflsvixui nor in aipwe^flavoB^itxeaBetliyletiMKr* 
I t ts xofisonafol* to awam i3m% ttw a o t l i ^ in U tho ono 
« t f b f D sido md a eaitsonyl fxoup on ttm other. 
This S» eonfixsaed bf tiw ^ f t e l d chlft of fS c/s mil mA 
m m&me/n tm im^XI m t t » « t 3mm 
alto aevod tti» only fwtliexy ^foi^ tifiaeeoofttad for in at 
ffeis Kosult ctii^H^a etxoe^ra fin^ Mafcoa t l^ isetliCM! of w t h ^ 
•Mfia aeon atest aoitabU fox sorting out tha often vmmA ^iwst&on « f 
l i t i a ^ r h l t l w m ^ w avo 6* or 
mu m* mu m«(iiatt) 
tfAVSt ipaemt) ^^laVlO 
mmt («e«tat«) mum"^ 
m i x i$2»i64<»6 m ^ m 
WAVII mast Have th i Kint sitftltton MiygeiiatloR {»stt*fffi 
a* m% as It y io i i§ m m m ml^yUUm* fkxming to m n t t , 
t to l l s r «>9yB«ntt to thosf u§td •arltart Hae* Dee of tlia tMO 
iMthexy groups at and not at C»?*** Tht possibil ity of ^ 
mema gwmtp at (3*5 I s xulod out fey bsntaiis Induesd 
•0lv«iit st^ft stutflss of mthoxy meonaneos In «AVI! !« tht two 
aetlioxy ovwps show m i ^ f l s ld shift of i6 e/s and c/s asslftisd 
to ?»4***«aietlioxyl fvoups* !^»thtir In pax«nt oompeand I t s s l f i two 
hytftoityl s i p a l s appsar at md (Tablo V I I I ) « s 
i)9>sets4 for two li^d»09sn l^ndtd tur^iroxyl groups at C>5 mA 
^mtrjm 
CNmleal 6hil«fi of l>rot<»n in m m 
StgBUl no* 9ff , PwlfaBli IkftilfRRMlt 
1 •k 
{« 1 m 
(« 2 m 
2*19 (d 2 9 
2 9 
a#34 2 9 
(d) 2 9 
e m m 
2 «•> QH 
1 m m 
1 m Oft 
• a tiiNaiieti 4 » mm% 
mm In mn^ aft 100 Me. T«S as m InUnial «tiiiidiit^ 
W l ^ Tf 
NMR Spectra of WAIX 
flH> 8«tbexy 9f«ii|> asy, ^ te fdxo* be eMi^ned •itiMiS' to mt 
7M® fe don* bjf eoopwinf the A ^ systMe of ttn^s S iiKt e 
of m & U U (tat>l« IX) • 
B E L B * 
QmAm^ shifts of Photons In m n U 
mgnsi W* of" .Wmitmm... As»lgi@iiitt 
C«) I 
1*1 f t m- H-S 3*38*3«46 (s. ) ^ <m 
2«oe 1 2 
2 
Itf 2 f 
3*19 u 2 9 
# mm 
41 •m om 
6 OAO 
• « el96l«tt ^ 4mU0t 
suR l!i ©SOe ItXIMc* ^lieu as sr totoxiMS w^m&m^ 
NMR Spectra of WA VII I 
Hw^J I^^  systw ot B Ifi ae^tata Is 
vexf l l t t i o mevtd fvom th« p«|jr in mthyl «thei? | Y* 
CTiii»l# V ) . fUe othtjr patir (rifi0 6} li«t ihtft«(i 4 o m m U 
In ( as eot^aM^ to imtt^tetSier f ' fa .^ t ai^ 
(fable mm^t tho xwelRitig net^idiiy mv i t I t 
c«4«** «nd m ti9 0-4*, iwat prol>aM« stiuctart 
mm Ut ttrnmHte* (XKKXt^ 
0CH3 
(KKXIS.O) 
A l t l ^ h Isf aRal«g^ this I s vairy imllkely imti i stfiithatle 
pm^mt ef this swica axe axKMina^ for thaltr i>hyst«al |>»Of>ortlo«i 
i t nufit ««Aain a I t to not.® that 
mtm^§ ef AtaueairleeoM ftsilly ptodhie* Mlfi«voii«« in wbteh i^ilte 
tite tssfis 9m livk^i iRd M** 
a l l • t^nlias- i ^ ^ s l timt tMii I® n^t 
a tan^tcn, le dhstm tn mm NLflamiMs tha 
«iilV fMstIv* fetllavosiaa feMMii mS 
annynatloaiy* 
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-(65V. 
l%e ^a^isrally ceesssins bip^is^letheff t^s i s 
t^Mstntffd bf iStm tteU of Mfi^iftanremi ( m a s > as th« 
eeepoiHid with f i v » of I t s paittal laethyle^ire* 
OR'" 
OH 0 
xaoeni 
( « ) iO^oleifiaromi 
Mtoofypteniiidii 
(c ) Qryptone^lfi A 
{<!} Ctfptmmrin B 
(•} Chauoeypairlii 
( f ) I tocr^toMslf i 
R 
H 8 M 
Ma H 8 
B H Ma' 
8 Ma Ma 
m n Ha 
H m 8 
liiiiokiflsRron* hftt Iboen I t o l a ^ from vir ions natnval ftouMot 
•• Will M tyfithetiiod^^*^. Dttpitt fht lets* Mount i»f m k that tiao 
l»o«ii tffvotod to atfttetiis* oliteitfattoii of tdnoklflavoii* mA I ta 
<Uh 
tlift etittttisfft #f mif mm tis« ^ e i i ty 
flte total syiitli«eti lilii<^lfl«von» p«fit^tiiyl9tlitjp bf 
pvtyved t ^ t tlw tsi^t* f^tedu^ l y Kawane » t ^ ^ M i m 
< 
ap^zfiaeti linrolirti synil^tlt ©f 
( m i ^ diHf |Q(KSin> I«8peetlv9l0 tif Iifiis^lpoiit sottts and te |»f^t«« l « » f i 
ef ^ eoBpsmiils ( ^ t f t i y l f i t l e n tiie 
Sir atet i i&a ifti f|i» 
t it i^if ldvsiie l i t to U leleti%t(Mit tfi» f f d ^ t S c 
eeopl^tfflV it^tlqrliM pto^et ef immh} mi tim emmtpm^^m m^m 
I f •liisiftttsy ^ I t l i t f mA m t t t » f 
<idto»Sfi0ttofi m t m ^ ^ s m ®f t l i « t » laftsnNl fn tfm f«li«i»lfi$ 
um mm ^mm m mttim {mmbl iitKi mmh Sti»*<}|tiy<it«xy 
mA tti6 #f w m ^ mni mvb* 
M ' ^ ^ ^ t i t o x i M " * 
%mmm 
''imh 
the empmrn m^- t t t l fM^ ttii 
iimmt m mm mu of i|«etfsl mi <ii§»aiia%lef« 
tiller the <»lie8ileiil m m In pm ipd«tMii #f m mthsmf 
iiixj^s ef hto^lflfivofw tdl^ ^ e t of ^ amm^mmm 
U&mm Mte&le^ C^iT^I* 
OH 0 
(a) i i t t ^ m l t « i i » 
mmw mmiUmn Ixxic^) m& ^mmnrn 
imittlfc) and mm^ ^ t synttittte « f «}!§•• eo^ puDncfft lii «j|ileli 
«% iNM^Iatlofi eeeittt ti«t Iw •§ imiaMfimiit 
mh • is t^i^t M imm) w Svehi^lyl «t al'^t ^ imm 
t l » t wt* tinsM* to ^ttttngul^t immm { m m } m ( K I ^ ) ty 
timfAml mmn* m umiim mt cimvb) m mm 
^anott l<l«fitS««lty^ ve«l«ut Mh/mt on ISA elaUeir 
end W epect^a and although epoetta <3lff6ir Sn lioteite 
(Table X I ) , I t la Utiimlt to ttat than tflagneatleally* 
f^otun ( m i v h ) i m c m 
a* (6' ) 2.20(d) ^ 0 
3.06(d) sa9Cd) m 
2.12(d) a.l6(d) m 
2.9S(<I) J »9 2.94(d) 
3«3B(8)*3.41(S) 3«4|(a),3«44(o) 
3.49(8) 
2.99(6) -
6 3«»t(d) ,3.64(4) 
d ^aes/e 
m i ^ t v a ftoi at 100 He* in C&CI«* IMS a« «fi 
a tO*Oft Valti«s i in fi/t* atafufatd ®
In tlM»it eli^waotanctst t t t « tiy no mm^ elvav tha va?lou» 
•ANIPLOA « ( IL IED HLFM^TFLAVONO am, 1A tmU tdantteal and A ALIIIPLO AND 
tiRMiblStioua t«at to diatlngulah tha isoiittts mmU ba 
sto7l««tiir htndavad awth«ty 9foupi In flmronolda laair ha 
dlattngttlahad hf aaana of aolvant Ifiduead aathoxy ah l f ta^*^ and 
ct l t tx ia that lay itoHn l i s l t t of ttw iiethad hava l>e«n aatabliehaa* 2t 
liat faaan ahoMi that tha a9«thtaaavana aevtat nsadlltr 
ha dtetlngiftfthai itm tha di8**iiiikeif eui»«aa«ufl«rana aatiaa aius tha 
44 
3*i6*«>llAttad aitantofliRrona aoiiaa • tha ffiitho^ olght wait ha ai^pllaahla 
In tha |>]r#a«)t eaaa* 
AH atithantle aaapla of ( x m h ) «faa ^ t n a < l hy a aliadtft^atlaii of 
tha N^asawa ayiithaala^* Tha tlllttami em4mmtim hatnaaii eiathyl*|4. 
ladoi^ltxolaaiiioata ( m v i ) md iMthyl«4»hyd»o)iyhanioata (XXXVtl) 
to dleathylettlf<»(t4Sa (C^SO) In tha pvaaanea of potaaaltiii tMrboiiate 
at 109^10^ for an hmw folloiwd by tha etapa otttllnad In tha ehart I 
affordad readily 4t4*«(>leath(i«ethyoxyiflphefiylath(ir Thus, thfta 
iiiodel rottta pinivldaa a veluahla mthotf for tha syntha aia of dlatylathara 
and waa applied to the a)ftithaale of hlnoklflairofta pantmsathylathar* 
M S L s J I 
,N02 
m v s x m i i soonriii 
NH2 
CH3C00-^ ^ CH3C00 
XXXIX XL 
Hfoh 
flw total siMitlieftid of 
9tlsdr (KSOQ^ b) woe out to th$ tmit« ^ivorn In th« 
Cha>t IS« 
V 
CH3 
X L I 
I I 
COOH 
X L I I 
COOH 
XLl l I 
COCl 
XLIV 
O. 
NO2 
Q 
V i — ^ 
/ / V i 
V ^ C - C H 3 
H3CO 0 
XL V XL IV 
II 
H3C0 o 
X L ^ I 
— > 
H3C0 {j 
XLVI l 
c 
I 
CH2 
/NO2 
B - ^ R V L 
— L 1 J 
NO2 
// W , 
OH 
XLIX 
H 
H3CO OCH3 
OH 
L I I 
OH 
.OH 
OCH3 
LV 
- ( 7 1 ) — 
OCH3 0 
H 3 C 0 . > ^ 0 C H 3 
uv_n j 
0 
LI 
OH 
)CH3 
L I I I 
OCH3 
L IV 
CO- / / W OCH3 
0 
H3CO' 
— > 
- o - c o - ^ ^ 0 C H 3 
COCH3 
CH3 
y ,co 
L V I 
// 0CH3 
. ^ ^ . . _ \ / C 0 - C H 2 
OCH3 
L V I I 
. 0 
/ o - < / \ 0 C H 3 
// W OCH3 
OCH3 
L V I l l 
- ( 7 2 ) 
OH 
H3CO -OCH3 
0CH3 0 
LIX 
H3CO 
X LVIII + LIX 
,0. 
OCH3 0 
yN02 
•OCH3 
0CH3 0 ' 
LX 
0-
0CH3 0 
NH2 
// V o 
H3C0> / / V 0 C H 3 
H3CO 0 
L X I 
H 
H3C 
.0 
V o 
0 
L XI I 
OCH3 
^nh 
4Modo»a*<«lt»^«?«dtia«ttioiyf|«yoike (IQtJirill) m t ^c i lnad 
(XiV) by 4**iedo»3*«iilttol3eii2<^|atiaii* 
iMttdftsattcxn and cylttaiiofi* 
li3|3»S«tetr»Gtho8ylMmt«w ( U I I ) obtained ttm iv^eegatiol C4 6t«p«} 
45 
was |>avtially <itBiethylate<t teeordlfi^ to Httxd H •! to dwlii^tfsroin^lt^i^ 
t»tB0thejiybiRx>iie (LIV)* 2i3-4»lhtrdvQxyMl,^ie§th(niy (LV) 
w3« obtained by paasing • »t»e8» of borontarifltiotldo In «eotle 
«cld toltitlon of (tlV)* 2t3«»D|}iydroxiM*^lioetliosiyaeotoplieneiio (LV) 
•ftos- dlanldoyletloA was l«anex>leid to tlw Mh^ttsns $tVI£) by raoans of 
potaesltiQ hydrosldo In pyyldlno and eyeilted to (tVtltU on 
•opQ^floatlwi {iXXh ^ 
o ^ v CIX) wae pjN^ |>afed by ooti9>lln§ 
(UK) with (HLVlll) In m m In the f>rootnco of {>ot8tslu& oa«lienate» 
3«ABilnoblfii(vonft ettior (liKI) foined by SK^etlon of nittobiflsvenyl 
•th»y ( iX) with sodlua hydiomilflto In oipoouo dlMott^lf^tftuslde (tMP) 
waa diatotlaod and toduotd «4tli 90^ hypophDapheyoua aeld to f i vo 
|)«nti«ottM»Ky^%0«.blfliKr«iiyl otbot (XXXVb), 
the diutairobaiittna I m ^ o d solvent ahlfta for tba MtlMiey voaonaneet 
of thia eoMpaund ^ pxtsontid In Plg« IX. fhoy pttelot ly at 
Nr ibentttftt* 
(it 
I'll 
(.5 
WJ 
I'l 
y 
y 
f 
10 so »« to Tb «o 
Pl9* IX 
T h m miplm 9f <unpul»|&tl)«<f toMl i s ) im>UUd 
twm (S) TMiedttto mi6fenfltii» <t i ) Junlpwrlt eMn«tnilt»agHl (111) Thuja 
oarltntftlit* tlw pimtaattlnrlctliMr of eaeh sMspl* |iav« tht thlft* of 
Anh 
til* mf l 'u^ p ^ e as ohoim tii PI9* tDe shtfta ftoio Wi to 
m m mx^^ mm m m it/*$ m «/•» me/n mt e/e. 
tfc.t' 
4-7 
fc-H 
U-i, 
t-3 
Ita ^ 
t 
I t 
b-l • - - • — • — 
U-0 T -10 >e So to "JT 
fcT^ 
t-7 
it 
b-6 
W5 
Lfi. 
VIC 3 
Th»6« shifts KwU within tn* ipbr0« t m tour uoKln^vvtd •ntf 
one lilfidAMd gteupt end IOKW that th« three edaplta l to l « t td 
- ( W V 
turn ^ m m i m 4i#f«¥efia> i t ^ m n r s ^ t l md X 
td m^ mm^ to nittt t ^ £«#ittesser«t$ i&t & s t y ^ t t#9t te 
dtettiiiiytBh bftw^n ^ l irtt^i and th> itiikgd 
I t fidC tmon ebsemmd trm cur s ^ i e ® tn btfiliffivl m as 
type u H m of blfiavonyle that ^ methoicir 09ai2|>0 In 
Mflavoiws e*llfilted iaonofl9V«fi9id unite Mflsvono in 
4«ite»deblOYOf«nn show ii^ tehle Ktl* 
(ft) 0yp]rt«6iif|avoneh9X»ethyl«tl)*y 
(b) Aimmtoflinron«he«c«iethyl«th»3r '^AvIS "^SaINI 
(e) Ag8thl9nQV(Ni«tiex«fl»t1vytetlitr 
(d) M|nol(lfi8V«Mf»tnt«Mttiyl«ttiM<4*.0^«') 
(•} Hlnotein«von«p«nta««tliyl«theyC4««0^«*) olioire 
tn* 0 l M « m t l « i of ill* dhenieal dhlft of oftft « f tti* mthmcY Qtoups 
of Vtm 4*«a-6* tdnoklflivono p«nt«n»tti^i#tli^ at «• tcpiHrtdd |yy 
46 
Kwano t t al fit to lioiiwro that porhaps %tm litnoktflKiKSM mist be 
llnkoa. On xtinnlng the KSSR tpoetra of and 4*«<ly8** 
hlnoklflflvon^ontamthirlotheir In pyvldlno^ the solvtnt tiiod lir Kawane 
« t al • m found ttiat In confocoatlon with ^ ptavloitt findings tht 
mmm $Mmp of t^oKifiixvoiit 
•« Cfetl<N9r6»0) mi tHai tiiik«d 
Y iH elMMtvatlen eeiittsyr U tme tim |»esttl6ii mf 
INi « It» l f l «<l I I ^ tnflvffie« of iolVMiit lit «fMiilc«l t l i l f l I t taktti lete 
eonel^fatlod* th i emtmrnUmB of tlw tivo ttomtt way fet t«|^y«««»t«ii 
t x i i s m S4CI9* 
OH 0 
mm tm 
l^th I>|nriit|jit « • solvofit f ^ mxUxrn of t ^ w^^hmgi 
u selviitad* tn ltiik«d M f l w r n m s ^ l $fi ^ 
ilil«l<liii9 Vision uMLlo In |ittk«4 l>lf|«vei»« 1% | t « « In %tm 
loglen of I^TEIIS <ioi^l<llii9* thlo TT^l^lfii tlio oImiisio 
of iolvifit iim 4t«itoffooiao«of0tt to pfwUtm l i ^ t obeot « t «v*» i t l 
0i tmtd tfi t i i i «hM»letl ihtf ts 9f of nfi 
nmmm mit* The « t i i » i « « l t h l f l t «ott»K;r g t e ^ 0i mi 
i t m t (jomivti m4 mmy^ tn m t m r n w ^ H m m p f H m m 
^ssm in tuhl^ ISI i* 
UU 
ClianlesI Shift* « f laethoiry ^ m ^ n ef 
|i«iit«iR*th«9i|liliieitlfl«f«ii«6 In and fiytiiJIfMi* 
SSE^ B E l ^ t t 
imm^} 
« fit» » t lOd ISc* 1I«S lfit«vfi«l « 

I* Hio optteally nettvt mntn/mt* ^ » mwm hmm htm 
l i&t« t « i In pujrlfltd H t m (f»iJ6) t$m tht plmiolie ^ttMettvM 
tut or AQsllilt |>slMi98toiii CAv«iie«7lac»st)« 
a« Tlw Hilmmttt Afottiisflsvont *h* AfattilsflavoM 'B* 
Ihiwt bmn hjf ttltr«nrtel«ti intwmdt fn}el««r mo^l te 
Qsijiee 
3« fhtt vntiftg ptoUm of Interflavonyl Itidta^* (!•«* 
Has t o l ^ fey stinflvs on 
4* Tht optleol activity tti toth th« ooe^Hmtnts has fei^ oatalil^iMl 
fey otytieiOl «ot«tosf dl^eawlofi emf dveulav dichroiaM etmfltt* 
Hit following f^tiielMirtt haw bean a«®i0nidi 
ilgaittiltfltvont 'a*! 
f^t btan eyothttlKtd lay tht oodlfioatlon of K«6««««i eynthasttf 
- C H K 
has l»t«n ol»talfM(i the «j0ii|>l«t« iMttsj^itt|<ifi ^f ^ ^ivtiDil 
eoMj^ aiM l«i»lJit«S Smm vetiiitt na^tal 
8« m mmMmrnu m m a U u i m m h m M m ^ . m f ^ M f ^ 
ha« Imm m&lma to ii|«fitigiiliii mumm m 
lnt«»»fl«nifiyl llnkiisr* Hi Mfli^ oneei* 

•CWK 
OHtd antf pdo^sttf U i V M of A9«tlit» i^alMircioiil (a kg) m f 
eoakitf In p^^olmtm «ttie» ind ttfi itj i i^ fot I t liwors* Tli» 
txtirnGt am* <l«iesiit«<f off Hui pir^etei wat ««{>tatNl ttae^ eft tl«a«* 
The mem thm eosplettiy % h&t ftit tn^ 
with bolltfig QCttone t U l tlw tuttaet «va« aliaoet eoloit»l««e* Tht 
E«OA»SIIEIL aettone T T T Y A E T I mm TMDLEI^  F^ F^ WEWL |»»»GSI I I » 
^mUxf 9 M^My vlte«>ii» Hatk immm waft l e f t i ^ t i d . lite 
V 
fetie«nt»at« was raftumd |>«^oloiiia etliav {4(M0«} fUlmm^ ly 
b i f i t m to otiMtt tho oooplat* sMioiral of •saontlal o l l s i fatty* waxy 
t§»li»m9 fflattoro* fim patrolatm othor and l ^ f t i i t OKfraeta on 
•saslnatlofi etaonod ttiadlaaiiea of ftavottoMa* 
Tho aattl^tolld «aaa t1«ia <Maliiad waa Itollod witti watir (| i ) -
and flltovad hot» Tha nataff axtraet waa egneanttaiad «mdi» dlatnlahad 
ptaaauxo m watat batit and m OKooliiatiafi Showed tHa abaanea of 
flairoiiotda* Tha lifoim aolid waa waatiad wttH ftaati aiKiiifit of botltng 
watat ma dvSad (6 s)* 
I, iiiiteii ipffffi -iiSftMi' 
Yh» alei^l solvttoo of iht toItOt •bwvt wfii 
«««iiliiiitiofi using Klifttaiaii No* I f U t t i ind « nmiitt 
of tolvMit tytt tot (Tabto xSV)» •eploylf^ l)oth ttit i M ^ t a g m^ doseiiiittnt 
toehnt^t* 
( I ) ButimoliaoetlG aoidtwatov <4fitS3 
( I D SutaiioltAOttto «eldtw«t«» Cl^ tltt) 
am Aeoilo aei<iiw«t«» im$m} 
( J V ) Stlqrl teolatttwa^r (SafSHRatte) 
( 9 > BuiiMiioij^lillfioiwator (lOOitfl^) 
i n } i t l iy l aettetoioeotlo aoldtustoir imt^mi 
(mf Bttttfiolifiiitor (Sata»at«d) 
mt) It(^]ro|yyl aloolioliwatot (3t2 It3) 
in) 
47 iwiMfittoeotoiti 
( X ) Bm^tMiteotlo mHtmtmg {immn 
tim ehfOMiogftnt on mwiinstioii wiOmt iil^iiirtolet tigtit ttMii«4 
no eloiap MpMrition* 
fMn lAytr «hioiMito9rfl|ihlo •xanlnattofi of flit eo|l<l i»fo^et on 
p l « tot e09U4 with «Sl let 9*1 *a* (liovek) uolng btnatntipyti^lnoifoMlc 
•ettf (3Ai9t9} i t flmloping «otvont moattd th» of tmnm 
I m m •potog two oMloi- and f i w iitiio»t ultisvlolot 
h »ttirjry of inafjiivtttai t » l « l l l e « t « <ietlii| 190 9) In ^ •«tt«fi« 
<900 flA) waft aaded l i i t « a celuen (18 an MttmUt) tlit atdM of tht 
eoliasri w§f fesf dvy ieotoiw C20@ nl)* WImii adsorbant m i 
tott ltdf «xc**t of wm fiui offt leavint only a thlfk l « y « » of 
aeotooe atiovo ^ mfaoo of tha tt^wslb&nU fha totonn tolt^ waa dfasolvatf 
IK exmtmo mi tim eolutiofi waa into %fm eoluant « f l l t n r P I ^ R 
eltolo waa plaead on top of tlia a i w t i m t and tha eolmn waa waaliad 
thototigMy if^th ttia dsy )»«tir9layii o ^ s * acatatt aatiiiratad with 
wato? waa than eairofully a<ida<l« Hutlon with athyl aeatato aolittim ahOMad 
a ainglo IbtoMi band light)* the othyl aeotato aolutlon waa 
oonoantratod to drynaaa m w a ^ bath* A yollow pem^vf aiaaa (29) 
h ^ n d t on ditoeatopraphie •jtanination on ailloa *tl* CVi&t^ k) platoa 
•howod the psoaanoa of savtn brown epota* two major and f i v t ninor* 
thin layvr ehiroBat09»aphie plataa (tmnOQ « » ) of 1 Mi ^iotmoaa 
watt ptapesttf fay tha ttaiial aethod^*^ with tha hatp of th» iptoadav 
l&ttasa Govt HaidallWfd.) uain® oil ioa gal (Hawk), fha plataa wara 
dtiad for ift hour at roon taa^ratura and waxt aetiwatad at IdO^ in 
an ovan fo» ^ wimitaa* A solution of tha ailiitafo waa inapatad In 
l»ftl(lliit mA wm i i ^ l l ^d on tht pUU* with mm h»%p « f a i|»«elftl 
band 2 m ebovo th« tim i»latfi6» mA 
tim f » l « t « » then pUt^A in tht tante alxoe^ «iitutat«4 l y th» t9lv«llt 
tttirtumit fctnMfi»ff>yri4tii«il6xale ael^ mA m m zim to « 
of 18 tm* tliey imm thm zwnovod ttem tlM» tank md dtlad at tioem 
taaqpera^xv* The tm najor mm lalndt l»an«)t mm aaxtml ntnA&nt viltra 
v t ^ e t l l^tHi tetappatf ftaiii ttta |>let«» wltti ttia help of a ipatnla and 
iMttt olotad aapairataly f»itH aeatont tii dlffaxant eoltanfia <1$ «Staattat)« 
Smd l i m m* 
m A s i t 300 m* 
Band m 400 
Tha Iteganlatir of oaoh I»aml iraa ootabll^iMl ttitfi lay»> 
^turottatograptiy on stUea gol (jatfofc) valn^ lieRfaiiiif>yrl<itfio»fontl« 
aold (36t9i5), and waa fUtthev eonftxttad t$y two iflaianatonal paptr 
«ii»oRatog»«|)liy tialng bansanataootie aetdiwatar at f t iw l 
•olvant and aqp»aoua aeatio aolil «• tbo ateond sotvant ayata»» 
Yallow naadlaa Cttathanol) »•!»• m ' ^ 
mm i»ftifif 
( I ) iiagnaaltiii*liydi^ooHoylo aeld .^n.•it.,,..,-^.,.., ttddlah ovaitgt 
I I I ) ane«tiyd»o€Ho»ie aotd n » « d 
- ( 8 3 ) -
c m ) Sodtw mMrnm m i o m a br ^ e ^ md 
( IV) Cfelext^ I--I »11' N H I 0Uv9 itten 
9 i 2 . ^ | 2 ( M M ) 
Itllal* Ciled* 67*39t H» 
f^iKit C» 67.411 8, 3*99 
m a A 
A 
H ^ s m t 
max 
v / i 339 
285 a/J aMt 398 a/i 
V M / ^ mma 
^ m m/j m i mi_m/J 
V, 
270® 
cC 
m 5 trn^ rniA 3440 
J900 
«- J D 
Win fCPCijk V ^ U M tHii -eseaUi 
3*28 UMI^U (tStiglet, t,fi-8}f 3.04* Ml 
2» B ^ t 2*04 (4loiil)l«t» 2»H.2«« 8-6% ^ e/»)f (doublet, 2, 
J=9 «/t>| 2.41 (ifoubUt, 2.H-2"*, J « 9 
2*38 (doublet* 2, J»9 e/«)| 6*13 ii80»7)| 
«3«07f CelngtetSt 
Die etirstallifNi (Bifid l i t 100 ng^t 
t 
{ ) ma aetttlc enhyilrtd* (S « » »• heated oti wattt 
toitb fdf mtm heiDrf. tti» yt^etloti i»littyf* was eoole^ m i poutid oir«r 
GfHtlMd.le* aiMf l « l t fil^Ht* tht to lM urn* eolltelttd^ washed with 
«rftt«9r and dvisd* I t exyetnlllisd ijtm •thatiol Into eoioiivlsss iNMKilst 
im 119) 
Gaiod. tm ^ 64*S4» 8» 3*9 
fmm e» M, 4*00 
HWR yaltiOtt 
3«00» 3.01 (olnglets, 3*34* 3*38 (stnglcts* It-S**) 
2.04 (doublet, StH^SM-^S (<i<HiM«t, 2» 11*3% 
JB9 2«46 (doulil«t« SiH-^ l***! tl^**, J ^ e/8)| 2.90 
« 
7»36 ( t l f l sUt t t 
tiae atKiVd acwtate (40 ng) mm M(flux«d with «l«ohol and h j^ml^oi ie 
seid ( i t I ) ctti a wator bath let one houir* Afttr atkSltig @n<suAt of 
i#atttt» the aleohol wad t rm the ytllON ediution undtv in^hiced 
Th« yellow {>reeli>itat« tvae filtez>e<li wathud with water and 
iliried* I t esystalUied t tm Mithandl-ehldrofozm into ehlfilr^ yelloif 
p9i«m (30 His} > 
Aii«l# Caled. for * ^t 67«39| »« 
Founds C. 67,40t M. 3.&8 
B^d I t (100 i^)* freohiy ftisid potaoeiyta e«rh«aiate (49)^ inethyl 
Iodide ( am) and dry acetone (ISO f&l) were xefluaotd for 6 hours with 
ooe«ei<mal shaking. Potastiuffl carbonate ( I f ) lEtothyl Iodide (1 ml) 
were added after 4 hours of refluxlng* ihe reaeti<M) alxture was filtered 
hot and the residue washed with hot dry acetone* After recovery of the 
solventf water was added to remove t)w potassium iodide ttud filtered* 
the solid ffiass left behind was dried and dissolved in ohiorofoxflu I t 
was purified by preparative layer chronato^raphy on si l ica gel (Merck) 
using benremiipyridineifoittie aoid (36i9t9) as developing solvent 
- (66) . 
lietfi^tstid prddiiet olstalntd was ^tm e s t ^ o t 
i n e o l ^ l t s s tt«t^l«8 (60 m) 
«22«l8f718 (flats) 
Anal* Oiled* i&t Ct69«4S| % 4,83 
fmwk ^«42t Ht4,?9 
W Ceai^LGO » yalties agg m tlis /cSeaits 
( i^^tot, 3*09 (elf i9m» 3*4$ (singlets* 
B-S«, ^ c/«)| 2.63 C€<»t»l«t» SWT*, m «/s)f 3.22 
(donMst* 11-®"% ^ f/s)| 6*41« 6»I4t 
(•ififlvte 18, H i M * , atO-7* lloO*?", MalMI**) 
(,.j,7^«'«,0>Di«wthyl>gatM»fiaw»t> CBaM Vim m m p 
mtcrn shinitig platas (tiethanol) rnmp. SIS-SU^'C 
(1) tiasmtiun^hyd^hloHc aeid o»a»gt 
(11) anei-l^dMehlorie acid , ,, . » «d 
(III) SodiuQ analQaa followed fcy acltfification — - ^ - d a x i t x«d 
(fir) Fersrie oaoHde .. i '-m '.i* « l i v e giean 
. ( 8 f ) -
m»mim (Mast) 
mu ^ Hi 
POundt C, 67«81i f^ 3*90 
M & . 
A S n m/i m& SStf mjii 
X eiOHo 
2 9 7 A / J 3 0 3 ( t f i f * I « « * } H / j 
mn 
. t^ SOOO itOKa 
A mu mi ma m n 
mm 
S) 
i m c» * 3440 en * 
2?» 
oL 
muim^H mf^m'^^myMM* 
3*24 (•tintl*t» I t iMI**}f 3*02 <8i!!9let* l»1l-6)f 
(Ooubldt. e/«)| $ a i « 6.S0 (etn@t*«li» 6»ilQ0»T« 
m cfyotallino Mlltvonold ( B m m$ 103 i i tH ^sy pyirt^ttm 
( I e l ) flfMl « 6 « t U anhydrl^t { 2 al) mm htattd at m mtm 
iMth lot 3 iMirs* 1)1 osttal Qtid ««y«ttfltlf«ttoft f t m «tlia(iol 
ti gavt firlaifi (BO m} f^P* 
lUmWrn^ (nase) 
Mm m 
2*99 ( t tn^at t l » 3.0S (•tnslfti* (« lf i9l«t»t 
S^Mb fM^H ( m U ^ i f 11-6% e/t)t 2*73 (tfo^lat* 2t 
Hoas fl.5% jBf e/th (d<xi1»l*t» 2»II-2»*t K<4«S i ^ t h 3*19 
(<leiiMtt, 2» Hid**, ^ «/•)! 6*24 Cftlfiglvtst HKHT*)! 
f.S6» 7*91 (t lnslc ic , 
Tht abotrf tettat* (4d as) m dtieatylitlort as 
Vl«lila4 yallovr solid trtileh etyetalUetd aatliaiol->eia<»r6l#t(ft lulo 
Vallcwr fiaadlta (25 ibq) 2|2.2|3<^ 
AAal. Calcfl* for C ^ ^ i ^ t (^67«S4| M, 3*89 
reuAdi C,67«8I| »> a«9l 
Siiui IV ( too Iig)t ff««felv poti«»tti» mi^ttmU (4 0) 
Mthyt todt^ ( 3 m ) atH! €ity actton* (ISO M ) m f iwfluxeil fiar 
$ Deiirs nitli oee««t«nal ahaktn^ f^otm^tuti eavlMAdt* ( I «n<f 
latttliyl lo<llil« ( I til ) iwtt addad atlat 4 tuHiifa of mfliiiiliig. th* 
taac%lon iDljit»»a w«a llltavad ana %ha taal^a waeliad w l ^ ^ 
aeatane* Af%tt iwcavayy of tha aolvantt watair was atfdatf to taiimrt tlit 
{lOtitaaiuB lodUt and fl ltaitd* tolld m a lo f t fbahlnd «a» dtlo<l 
an4 ^leaolvotf tn oltlorofotn* I t «aa putlfiod l>y { i ro^at lve lafftt 
ohcoeiatogyapl^ on allloe 90! aa <lase»ibe(l ta»llo»* 
liettirlato<i f»toAiet tttot ol)talna<t «aa eiyftallltetf fton 
mihm^t In eoloorloaa iieadloa (dO m) 
Bolaotilay watghtt 
m.%mm (Mtaa) 
Mai* Caled* fo» Ht 4»«2 
PoiiiKl €» ^ • 4 3 1 ML 4«83 
m (CP3>2 PP » aw Of> the ^ spftlft 
2.12 (<i<x}bl«t» e/ »h 2«f9 (4<xtl»l«t» 
tl-5% c/«}t 2.63 (doublet, 2tfl-2»% ^ €/»)$ 3*22 
i4mhUt, 2»ll.3"*> M ^ U ^ e/sh 6.41, 6.2^ 6a2» 
6.22 (tinglAtft, 18« ttoOid**, lleO-7% i M } ^ * ) 
Hn)* 
«eiii dxy Imieine (1100 m i 
i M m f i €hl«rliit (19 Hi) wtre irtfltiiietf «n iath for om hmp* 
fHi iiSxtiar* wae k ^ t « t irofin fox twfo lioiurt ma %1m 
mtibm of ^dofiyl ehleHii^ ttmnnA by d i s t i l l a t l ^ <il»liililitd 
flw fl««k liquid l « f t tetiliHi d ist i l led m 
dask y» l l « i f o i l 9)* 
Anal. Caled* f « r C ^ ^ a m * C»2.2S| li^ 0*96$ Hi f» 40«6S 
I>^uiidl My 0«9St li» 4.SII t , 40.01 
9} WQ« added to 
dia«thQxya6«tqphdiioii» (4 9) l » d»y pyirldlno (SO i^)* the »litt|i»« was 
twatad at for 4S minutas m watar bath» Tlw solution was poasvd 
onto eruaind leo* Altar t«»o hoyra ttia solid ttaa flltaradt wathad 
iHorouithly with wator and driad* I t wm ditaolvod In «hlorolefii end 
}»ftlflad by paaelns tl^aygh a oolumi of all lea (i* Merelt)* ttia 
yallow aolld obtalnadf aftar tha raeovary of tha aolvantf otyatallllEad 
r^oai athanol^ehlorofom In yallow naadlaa (3*1 9) MPM I49«|4$<^ 
Mial. Calod« for C ^ ^ i ^ I i C|43»3|f ll«2.97| li,2«9t| 
4t6*CiMtl»](yae«t<^htnoR«»tc»cio>4iltxolMnioit« (2*99)f dfy pyffldlfMi 
<10 nl) an^ potastliiffi hf<smtim (I9) m m tm^Ud 00 water batli w l ^ 
eeeatienal stiaklng fdr ti«o hoora* the pMduet wat |>oii»t<i fluto eiuahtd 
lea atMf acidified with hydreehlerlo aeld. Tht solid was f l l taxt^t 
waahad and driad* I t eiyatalllised f t m atltafi^Whlovofom Mto yallow 
naadlas ( U ^ g h im^m^G. 
AnaU Caled. tot C^^Uyli^U 6»43.dli MyS.Vft h^m 
l ^ d i HyS^^i ifta«$S| 
ijj ( I9) 
wat Iwlled f^ 8 heura with aeatl« aeld (10 n l ) mi sodlun aettat* (1$) 
ttia pseduet was pourad onto watar« fh» aolld was f l l t t fadf waahad driad 
and purlflad Isy pftSi^ng dilorofotn solution throttSh a eolumi of sl l lea gal 
Harok)* The pytlflad flsvem oxystai l tad fron mal^iiiiQl In sMfilng 
eiystal i (0«7$)i ib«p« 
Anal.Caled. for C»4»<,03fK*2t44|t}»%8| 
PoyAdf €*4»*06fH»S<^5ftl«34|03| I*fi8«ei 
To a e«»itliittally etlvted ffilxtuni of 3ilMllii«tlM>Ky<|ulriol 
^thanol i i m •!}• nothyl sulphaU and uo4tm (4$), 
In m Bfm^l^jm of nltxogiNtii wtt a^ ide^  dropwlso a •olutton of sodium 
liydraxldo CaOg) tn w«%ot (IdO la) during 4 hourst ^ tdiapeval^ifo 
Iseind keiit at tlw iiiiitar* wae th« i haatid on wetoir ba^ for 
tialf m hau)r with f i r a ^ n t ^takltigt diluted wdth watar (900 lat) and 
eooled* ^ solid pziHlaet was flitaared« waaNtd ttKKraaghly « l t l i watair 
md dirlftd* I t eryetalllisad frim patr(^au» aa pata yallcw itaadlea 
Anal* €al€dt for 1 Ct 60*«0| K» 7S7 
Foundi C» Ht 7*53 
MaQaaalua (TvSg) «aa |»Iaoad in a dirlad tl»aa«iiaek«d llael! 
IdOe Ml) fittod ndtli a oareusy aealad at lmr# a dtaftpliii luitfial aitd 
a tocidanaa»» |>iovldad at I ta uppar and with a dxylng tuba eentalnlng 
a ail)(tu»« of calaiiMi ehloHda and aodaliiaat and a gas Inlat t»ha 
taaehlng to tha Ibottaei of tha flaak* A raplil atraais of dry esa 
ftaa n l t s o ^ waa paaaad thteugh tha apparatue to axpal tho 
alir« Dry athav aa)« oathyl lodlda (43 i»l) In dty atha» « l ) 
mm At thf •their ciattcd boUIng th* Mst el-ttit 89li«tl«fi 
#f RMitiiyl loat^ «a* Midttf i t « t»t* that th« ttfliixtfig wat 
iiatiitalntd* fh» nlxtiit* «s « tttfluxnd lor about 19 tidLiiiitoe* 
mtth th« •tirver o t i l l fiinnlnt}, It2i3i9»t«ty«»th<»iyl«fisift* 
CI2*S9) diseolveil In ^ tolittiio (100 s^) mt otfdo^  SA mail |>0»tlQiit9 
flw fttetloft fiitxtttV* was then ht&t«d in an otl bath and tha athar wa« 
SQsmd irf tflatlllstldnt tol^eiia haing gvadiially to natntaln tha 
^ ^ I n a l veluna* Altar al l tha athar had haan rai»|aaad tsy toluiHia 
^ i^Ktnta waa saflUNad for 10 hours « i t h conataat atizidng, tha reaattcm 
Mltctusa was ^ n poytad on loa containing 40 lal ef ooneontratatf h^ dro** 
ahlmrie aeld* the ox^anto layar was e^aratad» tha watar waa eaturatad 
with sodtum ehloirlda and atrtraeiad with athar* tha eomhinad ottanl« layar 
«at than astraet^ with ^ mdim liydf«xlda solution* tha alkaltna 
axtraet waa afiidlflad» watar was aatitratad with aodltm ehlorlde end 
a)itoa«tad with athar* Ethar solution waa driad ovar aodluci ait|»hata« 
Dia disti l lation of aolvant ^ava S«hydr<^lt3t9»^li»etho3tyl)eiicaiiaC9»39)f 
•i*^ * 8t®C» 
Anal* Galed. for K> 
(lO^) wae In glacial 
«e*tlc •!) a ^ a •truflft of hotm tv i f loor iat m9 pi^dstd tntd 
the doltttloni eool«d te unt i l 60$ of ^ tiad hotn <ll«««lvt<t« 
tht toaetion mdxtuiw wse l « f t flight et 100*1 tM^eJcatujrt* The el«er 
daxk yellow ftoltitiof} fKfiiMd onto osuShed lo t l o f t f « » twto tioitft» 
f|lto»N! «30h»ci thOMi>9hly with watot Btmm ofle^lox was iSoooespoeotf 
by boiling i^th othanol lal) unt i l I t woo ooN|»let«|y dlooolvoti* On 
e^lt lOR of water ml) and ooolitiQi StS^lhytiroxy^iCMllisotfiescytteoto* 
Sfi phenono etpara^ as white i>lfitoo ( U t * 
Aiial# Galod, fo» * lt»»«18 
Poisndt 
ai3-0lhydtoity*4g6-4liietho9ty««otef>htnono ($0), dty p^l it lno Hi) 
tnd onlsoyi ehlotliso wovo ovot watot bath foi> one heiiir aiul 
poutod onto ofuthod loo» Aftos^ two hours the tol ld wto fl ltotodf washed 
throughly with water and dried* the dianlaoate oryotallleed fton 
ttothenol In eolourleso needlea (S*l 9)9 mp* 
Anal» Caled* lor • «t^ *00t 
f^ etmdi C» e . l O t R, 
^mh 
f»y»littfif (10 a&l in^ pot«esliitt t t o t ^ l d t (1$) ww tMwA* i it i i l »»t 
wit h«ttt«<i m «iaf«r l | Iwtvt^ Afttt I t was poux*^ «fito 
l€« wdttr* Ibt Hdflt ««ltitiofi ««• wttli 
solid tl«it f^ivot*^ m9 wtfetd tdth watviTi 
III m4 putl l ttd ^ ^ a ^ t i « edlinn ef s i t i «a 9tl 
{E* lto]rdi)»60'»3*iHl«iAlfey|«i4ilMiiitth0Kyae»t«phfii0ii« ttes wa» 
twm fttttii»ol««l4orol0iii yfllow iiiadiM ^•P* 
miA* €aie<f* for • ^ « » ^.m 
CJ ^a^niltanltoyl^^t^^laotiHaitraeitoph^ofio {UUgh aeatle 
tet<f il% and aoiiliiei aeatata (30 mm on tafMl batti lor i t i i 
tioitiK* Dn u«ual «otk up H aoiw e*aiilao)ptp*4*t^if«t»laa^u»r|p l^mrtiiw 
Anal* fo» ^ 6t«S9| ^ 
mndl Ct My 4M 
nmm ht4itt(! im l/a 
tmm «fltti wtili solofidii wttNirl Inl^i^iiNlfi 
id lh inweli^lteled I r %mhm <lloiil^t «o l l t « t « i i mi ^f f t t i l l lct t f 
ftm «fhtfiol •• |»iit« y#it«iir fMMiU* mp* 
Ailiil* f ^ ^ Ht ^ott 
fmm&i Ci Ht ^M 
496K 
4iii»tlidiiy n i m m tqiMdiio <i&i«tliyltiilf»lMa(t4« {mSO) (10 
potittliw it 9) mm l)tat«d f hour at The t*Msttim 
Marfuxt i ^ t pcwtetf mtm^ Tlw tutMd tfilutltiii m* ^m^liugtiA^ 
wMtmA ^ft ini fhly with wmmt md drl^id* l»ifl«iin»ie w»f i»oflftttf 
layw «» tlllett ml (i* Wttelc) tt«Sii§ 
l>»»»}eittpyrt<tliitifex»i« (S6i9tS) •• dtvdloplfig d^ lvwit 
pm^t f9m dhldTOfdxiMaiithffiel m mmilm 
Alial* mtd* for 9 ^t il» II» a*^ 
pQtui^ * % 8» 4 « i t i lit 
Iiat «il<S«d U the mamA e«ltit&«ft 
(my CIO »!)• Hit mwm^ nAw^^m mm }ieet«4 m tm wimU* « t 110*^  
iml petuvd wite»* Tht eolloidtl seluttofi then dl*xotlte<l hf 
ttiital aetho^ * Wb p»««t|>ltatf thus eepstated mit fllteiNKi wieM 
thotoBShly lAth watet* Ooppev sulphate (1*9$) wa« atleitd ti» ^ 
•elation In 
i m « l | md mm •ixtovt wti ivfiujitd on uNitvt btth let- f hxmm 
Sqiial antttttt 9t urattr wst tfitl «h« i xe « « i of a l f i ^ l «•§ fweeDVi^  
i^m tilt sQltitldm under »tdui$td pa*6fu»ft; Ifw i(fii«oi»& liyvir «•• 
•i^aetttif witti e M o r o f ^ and wastitd idth ifnitov* tli& ehlovelm 
»a8 i«efiw«f«tf t^efi In l l t t l « aneiiiit « f 
^adfttd tturao^i « colinin et t l l ieo (£• ttof^)* QB etyf t i i i l i f t t lwi 
mpmtimA M yvltow «««<»•• it^Hh m»P* iUU^ m^* 
fmnai is, ft. 
P l i t I 0 0 » A f H y 
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